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REECH delivery, according to reports, still has a mortality ranging from 
3.8 to 52 per cent. The average gross mortality is 7.7 per cent, corrected 
to 4.2 per cent, for term fetuses on. five maternity services. External cephalic 
version in all cases, and elective cesarean section in primiparous patients at 
term where version fails, have been suggested procedures to decrease the 


mortality. 


A study of the reports on breech delivery for the past fifteen years indicates 
that obstetricians still have many different ideas about the conduct of the 
delivery. What is most important is that little has been done to reconcile con- 
flicting statements, to evaluate the causes of this high fetal mortality, and to 
institute measures to lower it. Some clinics have lowered their fetal mortality 
by an evaluation of each case early in labor, based on a systematic treatment for 
all breech presentations. I have believed for many years that the best clinical 
test of a doctor’s obstetric ability is his management and delivery of a breech 


presentation. 


We divide breech presentations into single (frank), legs extended and thighs 
flexed; and double (full, complete, foot, knee), legs and thighs flexed. We be- 
lieve that the single or double footling, knee, ete., are all modifications of the 
double breech, and the presence of one or both feet make traction possible at any 
time, thus differing from the single type where the ‘‘breaking up’’ of the breech 
becomes very difficult and at times impossible, due to the failure of the uterus 
to relax under deep anesthesia. Several writers have suggested that the 
splinting of the fetal body in a single breech prevents engagement and lateral 
flexion during delivery (the latter retarding descent), and also makes external 
cephalic version difficult. In a patient with a normal pelvis, the double breech 
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is more likely to engage than the single; but less likely than a vertex presenta- 
tion. The difficulty in single breech in performing external version and in ob- 
taining the feet in ‘‘breaking up’’ indicate the tightness of the uterus. - The 
significance of single breech in vaginal delivery is evidenced by the fact that 
85 per cent of our term and 70 per cent of our premature (1,500 Gm.) stillbirth 
and neonatal deaths were single breeches. The deaths due to delivery, excluding 
macerated fetuses and those due to major malformations and neonatal disease, 
were single breeches in 67 per cent of the premature and 100 per cent. of the 
term babies. Cannell and Dodek reported that 79 per cent of the term fatalities 
were single breeches. Single breech was also of greater significance in 
primiparas, in that 67 per cent of the corrected term and 60 per cent of the 
premature deaths were single breeches. 

Table I lists data from several maternity services as illustrative of the 
variations and magnitude of fetal mortality in breech delivery. The mortality is 
still high, even after it is corrected by deleting stillbirths, anomalies, and 
neonatal deaths which could not be attributed to the delivery. 

Gibberd, in 1931, reported an analysis of breech deliveries as published in 
the annual reports of eight of the leading maternity services in Great Britain. 
He noted that in 269 uncomplicated breech presentations, the total fetal mortal- 
ity was 29 per cent, and in the complicated cases (breech labor in a primipara) 
it was 52 per cent. For comparison, he gave the figures at Guy’s Hospital, in- 
cluded in the above figures, but reserved the term ‘‘complicated breech’’ for 
cases in which some additional abnormality, such as placenta previa or prolapsed 
cord was present. The mortality in uncomplicated breech in primiparas was 30 
per cent, and in multiparas 22 per cent, while in complicated breech it was 71 
per cent in primiparas and 58 per cent in multiparas. When the figures were 
corrected for macerated babies, ete., he found that there was a fetal mortality 
of not less than 28 per cent in primiparas and 15 per cent in multiparas. 

Goethals at the Boston Lying-in Hospital has made the most extensive study 
of a large number of breech deliveries over a period of years, and his papers 
should be read by every obstetrician. Goethals advocates extraction at full 
dilatation. The excellent results from the Boston Lying-in Hospital are given 
in Table II. He states that 7 per cent of their primiparous breeches were de- 


TABLE II. IN BREECH DELIVERY (GOETHALS) 


TERM FETUSES | 1913-20 | 1921-28 | 1928-37 | CESAREAN SECTION 
e Primiparas 98% 9.0% 5.0% 3.1% (32 deliveries) 
Multiparas 13.0% 7.0% 4.5% 10.0% (20 deliveries) 


livered by cesarean section. Breech presentation, per se, on their service offers 
a tenfold risk as compared with vertex, 6.9 per cent against 0.7 per cent. E. 
Potter stated that the mortality for infants and fetuses of 400+ Gm., exclusive of 
those who were dead before the onset of labor, were malformed or had erythro- 
blastosis; on our service for the period 1931 to 1940 inclusive was 9.3 per cent 
for breech against 1.1 per cent for cephalic, and for 1941 to 1942 inclusive for 
infants and fetuses of 1,500+ Gm. (corrected in the same manner), were 3.0 
per cent against 0.68 per cent. 

M. Potter, Erving, and Brown recently reported 786 breech deliveries with 
an uncorrected fetal mortality of 19.2 per cent, and a corrected one of 9.6 per 
eent. The corrected mortality in primiparas was 9.6 per cent, and in multiparas, 
8.1 per cent. Seventy-five per cent of their fetal deaths in primiparas and 34 per 
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cent in multiparas were due to intracranial hemorrhage. They do not practice 
external cephalic version. They state ‘‘it is our practice to frequently elect 
cesarean section in breech cases, particularly in primiparas.’’ Eighty-five sec- 
tions, 10.8 per cent, were performed. Breech delivery is effected under deep 
anesthesia by obtaining both feet and extracting slowly, ‘‘after making sure 
that the lower uterine segment ts effaced and the external os completely dilated.’’ 
The head is pushed through the inlet in the transverse, then rotated, and the 
Piper foreeps applied if necessary. 

M. Potter states that, although he has had considerable experience with the 
extraction of arms and aftercoming head, he considers breech delivery as one 
of the most serious complications in obstetrics. 

Walsh and Kuder reported a fetal mortality of 12.5 per cent (breech 
mortality for all patients was 13.1 per cent) for breech delivery in elderly 
primiparas at the New York Hospital. Twenty-nine per cent of the deliveries 
were by cesarean section, although the clinie incidence of section is 2.3 per cent. 
Their total maternal mortality is 0.198 per cent, but it was 3.6 per cent in this 
group of breeches. They advocate a careful evaluation of all breech presenta- 
tions and the use of cesarean section if any complications similar to our listing 
are present. 

Bill, discussing Potter’s report, states that the arms become extended if the 
lower uterine segment is tight. In several discussions he emphasizes the value 
of complete dilatation and deep surgical anesthesia. 


The corrected fetal and neonatal mortality of 2.7 per cent reported by 
Tompkins in Table I for breech deliveries, either conducted or supervised by 
seventeen diplomates of the American Board, indicates the importance of ex- 
perience. I am certain, however, that these same obstetricians have a much 
lower corrected mortality for vertex presentations. 


TABLE III. BREECH DELIVERIES IN HOSPITALS OF BROOKLYN, N. Y., 1926-1930 


SPON- | | 
TANEOUS 
WEIGHT AND EXTRAC- BROKEN | CESAREAN 
2,500+ GM. ASSISTED TION UP TOTAL | SECTION 
Number 1597 555 405 2557 44 
Fetal mortality—per cent 
Total 6.7 18.7 28.9 16.7 0.45 
Primipara 20.9 28.0 
Multipara 16.7 30.0 
4000+ Gm. primipara 6.1 19.2 25.4 
4000+ Gm. multipara 3.6 16.0 31.0 
Fetuses injured 2.0 5.0 9.9 3.9 0 


Twenty-one maternal deaths—5 from causes not directly associated with labor. In the 
other 16 cases, death was from rupture of the uterus (3), pulmonary collapse (1), hemor- 
rhage and shock (4), and septicemia (8). A total corrected mortality of 0.49. Five of the 
16 deaths occurred in the 44 cesarean sections, 11.4 per cent maternal mortality. (Am. J. 
Obst. & Gynec. 28: 140, 1934. C. Gordon, R. Garlick, and P. Oginz.) 

The data in Table III depict the fetal and maternal mortality associated 
with breech delivery in a large city. It is obvious that parity of the patient, 
size of the fetus, and abnormalities of labor were the important factors in pro- 
ducing mortality. These figures are old, but in view of the continued high fetal 
mortality reported in many hospitals, they are, in all probability, still valid. 
In 1942 there were 2,356 breech deliveries in Chicago. Twenty-four per cent 
required varying degrees of interference. The fetal mortality figures are not 


available, but are undoubtedly high. 


q 
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External Cephalic Version—Twenty to forty per cent of the fetuses pre- 
sent as breech some time between twenty-eight to thirty-six weeks; but the in- 
cidence of breech at term is only 4 to 5 per cent. It is difficult to decide which 
haby will not turn and also, if the external version is successful, how to keep 
the fetus from reverting to its former position. The objections to version are 
the risk of placental separation, of fetal asphyxia, and of abnormal presentation. 
Strangely, several advocates of version warn against its use in single breech 
because of the many failures due to the extended legs; and of the possibility of 
producing a compound presentation (McCullogh). Various specialists, dis- 
cussing Ryder’s article on external version, give an excellent review. Since 70 
to 90 per cent (82 per cent in our service) of the breech presentations are single, 
the feasibility and advisability for cephalic version are limited. 


Marchetti pointed out that the incidence of breech delivery at the Sloane 
Hospital where they perform external version is 3.8 per cent, as compared with 
4.5 per cent at the New York Hospital where it is not practiced. Newell, at the 
Boston Lying-in Hospital, reported 1,160 attempted external versions in 784 
breech presentations, beginning at twenty-eight weeks and on to term. Seventy- 
two per cent were successful. Routine repeated external version reduced the in- 
eidence of breech delivery from 3.8 to 2.3 per cent. The gross fetal mortality 
was 4.0 per cent, a reduction, according to Newell, of 38 per cent. Spontaneous 
version occurred in 19 per cent of the eases. 

Siegel and MeNally collected 1,749 cases of attempted version and found 
that there were 1,485, or 84 per cent, in which it was suecessful. In a total of 
2,269 external versions, the fetal mortality was 3.3 per cent. They were suc- 
cessful in their own 68 cases in turning 81 per cent, with a gross fetal mortality 
of 1.8 per cent. 

Moir reports that external version is successful in 76 per cent of primiparas 
and 97 per cent of multiparas. He states that if external version fails in a 40- 
year-old or older primipara, she should be offered a cesarean section. 

Ryder reported that breech presentations were found in 258 cases out of 
1,700 private patients, and that external version was successful in all but 54, 
18 per cent. The fetal mortality in the 258 babies was 3.1 per cent, but that 
due to dystocia from breech delivery, was 0.8 per cent. However, only 54 were 
breech presentations at delivery, and 21 of these were delivered by cesarean sec- 
tion. Therefore, the mortality is 3.7 per cent; corrected, 6.0 per cent (2 in 33). 


Believing that breech delivery is a major procedure that can only be learned 
by practice, I have never urged external version because the cases are needed 
for teaching. A cephalic position is of paramount importance when a test of 
labor is planned in borderline pelvis. 


Method 


The patient’s bladder and rectum must be empty. The abdomen should 
be well powdered. If the Trendelenberg position does not free the breech, the 
latter must be pushed up by rectal or vaginal finger. The breech is moved first 
to the side of the small parts, thus favoring flexion, and then pressure is used 
on the head. Rarely, the version is easier in the opposite direction. The version 
should be done slowly and gently, taking ten or more minutes to turn the fetus. 
The fetal heart beat must be obtained before, frequently during, and several 
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times after the completion of the version. The latter must be stopped or reversed 
if there are any marked irregularities in the heart rate. If difficulty is en- 
countered, an x-ray picture should be obtained. Anesthesia should not be used 
and no undue force should be exerted. 


TABLE IV. BREECH DELIVERIES, 1941-1945 


STILLBIRTH AND NEONATAL 


WEIGHT MORTALITY 
(GM.) NUMBER (PER CENT) 
400- 999 24 100.0 
1,000-1,499 34 39.2 
1,500-2,499 80 26.2 
400+ 662 11.9 
1,000+ 638 8.6 
1,500+ 604 6.8 
2,500+ 524 3.8 
Alive at onset of labor 
1,500+ 604 4.8 
2,500+ 524 3.1 
Excluding antepartum deaths, fetal anomalies and diseases, and maternal 
complications 
1,500-2,499 80 1 
1,500+ 604 3.0 
2,500+ 524 1.7 


Table IV gives the data for the last four years on our service. Our in- 
cidence of breech was 6.7 per cent for fetuses weighing over 400 Gm., and 4.6 
per cent for those weighing over 1,000 Gm. Twin babies weighing 2,500 Gm. or 
more are included. One should consider only those babies weighing between 
1,500 and 2,499 Gm., and especially those weighing over 2,500 Gm. It is ap- 
parent that whether one considers the mortalities for the groups where the baby 
was alive at the onset of the delivery, or where the doctor was presumably re- 
sponsible for the death, our mortality in breech deliveries has been extremely 
low compared with previously reported figures. The senior obstetrician is in 
charge of the service, but this does not imply that he is present at every breech 
delivery. Many of the deliveries are under the supervision of the resident. 
However, the latter has had a minimum of two or more years of training before 
he is given this responsibility. The patients have been screened for contracted 
pelves, for other major complications, and are usually seen by the senior or 
junior obstetrician while they are in labor, where further screening is carried 
out. Any abnormalities of labor demand consultation. There are no deletions. 
The 524 babies weighing over 2,500 Gm., and the 80 premature comprise the 
entire number of babies born by breech between July 1, 1941, and July 1, 1945. 
The mortality should even be less than this because several babies were lost as a 
result of inexperience or errors in judgment on the part of the resident and at- 
tending obstetricians. 

Breech deliveries (1,500+ Gm.) comprised 4.4 per cent of our deliveries, 
but the breech mortality was 10 per cent of the total fetal and neonatal deaths; 
13 per cent of the premature, and 6 per cent of the term. 

The causes of death in our hospital associated with breech delivery have 
been prematurity, intracranial injury, and asphyxia because of inability to 
deliver head (rarely because of disproportion, and usually because of an incom- 
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pletely dilated cervix). Potter and Adair stated that in the 1,050 breech de- 
liveries (400+ Gm.) from 1931 to 1940, intracranial hemorrhage was found in 
43 per cent (81 per cent had autopsies). Intracranial injury, in autopsies, has 
been well studied by Holland. Ford and Crothers, and Benda have reported 
studies on those babies who live after birth trauma. 

Twenty-three per cent of the prematures were found to have no demon- 
strable cause for death at autopsy. <A careful study of these patients’ charts 
show that while analgesic drugs were used infrequently, yet anesthetics were 
used at delivery. Just what part analgesic drugs and anesthesia at delivery 
played in the failure of these premature babies to survive is difficult to say. I 
believe that women in premature labor should have no analgesic drugs and 
should have a minimal amount of anesthesia at the delivery, the latter if possible 
being conducted under local anesthesia. 

The fetal mortality, even after correction, is greatest in the prematures 
and abnormally large babies. It is so high in the premature that Kellogg sug- 
gested abdominal hysterotomy as the treatment. Unfortunately, according to 
E. Potter, edema of the meninges occurs most frequently in prematures delivered 
by section. The omission of sedative drugs, the use of local anesthesia, and the 
ability to recognize a completely dilatable cervix will result in a marked decrease 
in the mortality of premature babies. 

The high fetal mortality in babies weighing 4,000 Gm. or more, especially in 
primiparas, is difficult to lower, even though the obstetrician is experienced. Ex- 
ternal version usually fails in these cases because of the tight uterus and ab- 
dominal wall. Intrauterine fetal measurements and estimates of fetal weight 
are notoriously unreliable. Certainly every attempt should be made to evaluate 
fetal and pelvic size, and the character and course of the labor early enough to 
permit the performance of a safe cesarean section. 

Major congenital anomalies are present in 0.57 per cent of our reportable 
fetuses. The incidence in our fatal breech deliveries was 1.8 per cent. Gordon 
and his associates report an incidence of 2.3 per cent for the breech deliveries 
in Brooklyn. Cannell and Dodek report an incidence of 2.7 per cent on their 
service. This increased incidence of abnormalities does not justify the sacrifice 
of any fetus just because it presents as a breech. 

There were thirteen fractures of the humerus, clavicle, femur, or skull 
bones; one rupture of the liver, over seven intracranial injuries, and. five 
craniotomies. Our incidence of fetal injury was 2.1 per cent. Cannell and 
Dodek reported an incidence of 1.6 per cent; Gordon and his co-workers, 3.9 
per cent; and Gibberd, 5 per cent. The inereasing incidence of injury as the 
delivery becomes more difficult is shown in Table III. Deep anesthesia, ex- 
perience, and lack of haste will decrease the possibility of injury. 

There were 67 cesarean sections (10.5 per cent for fetuses of 1,000 Gm.) 
with two neonatal deaths; a 1,550 Gm. fetus from a mother with a placenta 
previa, and a 1,240 Gm. fetus in a toxemic patient. Cesarean section in patients 
with normal pelves was performed in 13 cases because of maternal age, size of 
the fetus, postmaturity, or previous stillbirth. Several patients had kad from 
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one to four previous breech deliveries terminating in stillbirths or damaged 
babies. Elective cesarean sections were performed for the present breech 
presentations. The other indications were repeat section, contracted pelvis, 
placenta previa, or toxemia. 

Local anesthesia was used in the spontaneous delivery of single breeches in 
50 per cent of the primiparas and 20 per cent of the multiparas. It was rarely 
used in double breech. 

Forceps to the aftereoming head were used in 81 per cent of the extractions 
in primiparas, and in 70 per cent of the multiparas. 

There were two maternal deaths in this group. <A cesarean section was per- 
formed at 32 weeks’ gestation because of severe pre-eclampsia in a primipara. 
The patient died from pulmonary embolism on the thirtieth postoperative day. 
A primipara with heart disease and pre-eclampsia delivered twins (second was 
breech) at 33 weeks, decompensated during labor, and died forty hours after 
delivery. 

A breech presentation should always suggest some abnormality of: fetus, 
pelvis, or uterus (congenital malformation or tumors). In a primipara it should 
suggest a contracted pelvis or disproportion because of a large fetus. 

Prolapse of the umbilical cord before complete dilatation is a serious com- 
plication. Goethals reported an incidence of 3.4 per cent, which was seven times 
that occurring in cephalic presentations. 

Bag—An intrauterine bag may be inserted either to stimulate contrac- 
tions and/or to force cervical dilatation. There is no unanimity as to the size 
of the bag. We select a bag as large as the fetal head and preferably use no 
traction for at least twelve hours. The forceable extraction of the bag prevents 
the taking up of the cervix into the lower uterine segment, thus leaving a large 
euff of cervix which will cause difficulty in delivering the head. 

I prefer a 9 to 11 em. Voorhees’ bag, depending upon the size of the fetal 
head, inserted into the vagina (so far as I know, first suggested by DeLee) in 
all patients with double breech to prevent prolapse of the cord or of the feet, 
to stimulate uterine contraction, and to dilate the vagina. I also use the vaginal 
bag in all single breeches for its stimulation of contraction, and also for its dila- 
tion of the vagina. The latter makes the delivery of the shoulders and the head 
easier, and lessens the extensive lacerations in the upper vagina that so fre- 
quently oceur. If the labor is progressing rapidly, the bag will soon be descend- 
ing with each contraction, and it can be collapsed and removed. It may be left 
in place for twenty-four hours or longer. Vaginal bags were used in approx- 
imately 10 per cent of the primiparas and 3 per cent of the multiparas. A more 
extensive use of bags would have resulted, in all probability, in a lower fetal 
mortality. 

Treatment.—After 32 weeks, an external cephalic version should be at- 
tempted and repeated at weekly intervals if the breech presentation recurs. 

The patient with a breech presentation after 35 weeks’ gestation in early 
labor or with ruptured membranes should have a careful examination and 
evaluation of the following: reproductive history, age, parity, pelvis, and size of 
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the fetus (determined by McDonald, Ahlfeld, or comparable measurements). 
An x-ray of the fetus and pelvis may be indicated. Delivery should be by an 
elective cesarean section if the pelvis is (1) contracted, or (2) borderline with 
a large baby. Occasionally the operation is indicated if the fetus is of unusual 
value because, if the head sticks, the baby is either stillborn, or would have been 
better stillborn than living with intracranial injury. Primiparas who are 35 
years and older with large babies (4,000 Gm.), unless labor progresses normally, 
should have a cesarean section. . 

The final decision as to the management should be made after six to eighteen 
hours of labor and/or ruptured membranes. The obstetrician should consider 
(1) vaginal delivery (use of vaginal or intrauterine bag or ‘‘breaking up’’ of 
single breech if labor is slow), or (2) cesarean section (faulty uterine mech- 
anism ). 

The contractions are weak and the intervals long in many breech labors. 
Large doses of analgesic drugs should not be used unless the labor is normal 
(contractions lasting 40 to 50 seconds at 2 to 3 minute intervals, and cervical 
dilatation progressing normally as determined by vaginal examination). One 
dose of 0.2 to 0.4 Gm. sodium amytal, followed by nitrous oxide or ethylene an- 
algesia may be used. 

In the test of labor in a breech, one is guided primarily by the length of 
time it taku: for the cervix to dilate. If the cervix dilates completely, the doctor 
must decide whether or not the head can be delivered vaginally. In most pelves, 
4,500 Gm. babies ean be delivered as a breech if the obstetrician is skilled. The 
obstetrician with average experience should perform cesarean section for breech 
fetuses weighing over 4,500 Gm. If contractions are faulty and dilatation is 
slow, and if there are any complicating factors, such as previous stillbirths, age, 
or sterility, a cesarean section should be considered. . Patients come to an ob- 
stetrician in order that they may survive and be in good health and, at the 
same time, have a healthy baby. In general, where the obstetrician begins with 
a live baby but delivers a dead or badly injured baby, or by craniotomy, he has 
performed poor obsetetries. 

The question of spontaneous delivery of the breech, of manual aid, of breech 
extraction by ‘‘breaking up’’ or ‘‘decomposition,’’ or the latter after a period 
of one or two hours, is an academic one. Difficulties in the delivery of breech 
are in achieving and recognizing a completely dilatable cervix, and delivering 
the shoulders and head. If the doctor is experienced in the management of 
aftereoming shoulders and head, a breech extraction should be no trouble for 
him. It is worth while to practice elective internal podalic version in suitable 
cases in order that one gain this necessary experience in the management of the 
aftercoming shoulders and head. We select multiparas with intact membranes, 
a completely dilatable cervix, and a high head for teaching elective podalic 
version. This is at variance with M. Potter, who states that any comparison 
between elective podalie version, which he practices, and breech delivery is un- 
tenable ‘‘because in a breech delivery it is impossible to control the arms, the 
head is always unmolded and is frequently extended. In an elective internal 
podalic version these three uncontrollable complications can be avoided.’’ 
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Over 80 per cent of the breeches are single (frank) breech. We do not be- 
lieve in a routine prophylactic ‘‘breaking up’’ of the breech and pulling down 
one or two legs, but do use this procedure in selected patients where labor is 
unduly slow. There is too much danger of prolapse of the cord or feet. How- 
ever, the patient should not be permitted to labor until the breech is impacted 
in the pelvis and then cannot be broken up. Naturally, if the breech, either 
single or double, descends rapidly, the patient should be prepared for delivery 
as soon as there is crowning. 

The experienced obstetrician who has examined many patients vaginally 
knows that the cervix remains completely dilated in the primipara only as long 
as something is holding it open, be it the head, breech, or bag. In the multipara, 
the completely dilatable cervix can always be palpated except momentarily as 
the presenting part is coming through it. What is of importance is that the 
doctor must be able to recognize a completely dilatable cervix with the present- 
ing part at the inlet, as will be found in many patients with breech, floating 
head, or with a transverse presentation. In these patients, if the operator has 
any experience—and the inexperienced doctor should obtain consultation, he 
is not competent to deliver this type of breech—the patient should be surgically 
anesthetized with drop ether, which requires ten to twenty minutes if the mask 
is surrounded by wet towels. Chloroform or drop ether are the only anesthetics 
that will completely relax the uterus when it is necessary to ‘‘break up”’ a 
breech. Complete relaxation of the uterus cannot be obtained with any of 
the gas anesthetics. If no skilled anesthetist is at hand, the doctor can scrub 
and don gown and gloves, anesthetize the patient with ether, and then change 
gloves and gown, leaving the anesthesia to someone else and complete the 
delivery. 


Willson, on our service, states that the pelvie floor is relaxed to a greater 
degree under spinal anesthesia (40 to 50 mg. novocaine) than under general 
anesthesia. We plan to try curare (intocostrin) for its relaxing effect on the 
recti and levator ani muscles. 


The vagina should be well lubricated with thick soap if a vaginal bag was 
used, and manually ironed out if one was not used. Both feet should be ob- 
tained, and slow downward traction made. Usually Pinard’s maneuver fails 
because of the tight uterus, and the doctor has to grasp the feet and pull them 
down. When the feet are through the vulva, a deep episiotomy should be per- 
formed. The delivery should be slow, with traction in the proper plane 
(posterior). Anesthesia can be stopped when the umbilicus is visible. In many 
patients the shoulders can be delivered as they present, but in a difficult case 
one must gently and slowly rotate the body of the baby back and forth with 
slight traction until one or the other scapula appears under the symphysis. . The 
fingers can then be hooked in the elbow, or the humerus can be splinted and 
the arm wiped over the baby’s chest and delivered, and the other shoulder ro- 
tated anteriorly and delivered (Potter). Rarely, one has to pull the posterior 
shoulder into the pelvis and then rotate it anteriorly. I doubt if a nuchal arm 
ever occurs. 


a 
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With the patient surgically anesthetized with drop ether, there is no re- 
sistance from the pelvic floor or from the abdominal muscles. The baby should 
straddle the forearm, one or two fingers of one hand are inserted into the baby’s 
mouth, producing flexion of the head, and gentle pressure exerted from above 
until one can determine in which diameter the baby’s head will best enter the 
pelvis. This may be in the anteroposterior, oblique, or in the transverse. Forceps 
should never be applied to the head at the pelvic inlet. This is what causes 
intracranial injury. Once the head is in the pelvis, the doctor can in most cases 
deliver it by increasing flexion and pressure from above. Where this fails, 
forceps should be applied early, and the delivery should be by the ‘‘combined 
method.’’ If there is any delay, the posterior perineum must be retracted and 
the blood wiped out, thereby exposing the baby’s mouth and permitting the baby 
to breathe. None of the forceps, even the Piper, are constructed so that they will 
cause flexion of the aftereoming head. This is of the utmost importance. In 
the ‘‘combined’’ maneuver (see Fig. 1) forceps are applied by one operator, 
the other with the baby straddling his forearm, pushes from above, and at the 
same time flexes the baby’s head with his fingers in its mouth. One will be 
amazed at the ease with which babies’ heads can be delivered. 


Ghicthigh 


Fig. 1.—Illustration showing the application of the forceps combined with the Celsus-Wiegand- 
Martin maneuver for delivery of the aftercoming head after it is through the inlet. 


We do not approve the Mauriceau-Smellie-Veit or Prague maneuvers be- 
cause of the real possibility of intracranial hemorrhage. The Celsus-Wiegand- 
Martin maneuver (flexing head and pressing suprapubically), especially if the 
patient is surgically anesthetized, is effective in most cases in delivering the 
head. Where it fails, forceps should be used as deseribed under the term 
‘“eombined.”’ 
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If the breech does not engage with 9 to 10 em. dilatation, and if, after one 
or two hours’ time, there has been no change in the dilatability of the cervix, a 
Diihrssen incision may be made at 6 o’clock and the breech broken up and ex- 
tracted. It is difficult and usually impossible to make the incision if one waits 
until shoulder or head dystocia occurs. Our practice is to bring down only one 
foot if there is any question about the dilatability of the cervix, because the but- 
tocks and one thigh are larger than the former alone. 

When the breech crowns, and especially if it is a single breech, the perineum 
is infiltrated with 0.5 per cent novocaine, an episiotomy performed, and as soo 
as the breech is stemmed under the symphysis, the patient is anesthetized with 
drop ether and the remainder of the delivery is completed by the physician. 

In a double breech, as soon as the cervix is completely dilatable, either with 
the feet presenting at the introitus or still within the vagina, the delivery is com- 
pleted. Nothing is gained by delay. 

After delivery, the vagina, cervix, and lower uterine segment should be 
palpated and inspected for lacerations and ruptures from the shoulders or after- 
coming head. 

The breech in which dilatation and descent occurs normally gives little 
trouble, and the fetal and neonatal mortality will be low. Admonitions such as 
‘‘hands off,’’ ‘‘masterly inactivity,’’ without instructions how to detect and to 


correct abnormalities in labor are dangerous. The indications for interference 
given by Sherman—maternal distress, impacted breech, tonic uterus, no advance 


with full dilatation for three hours, no advance into inlet in slightly contracted 
pelvis—will not save many babies’ lives and will result in an increased maternal 
mortality. When these conditions are present, the doctor has waited too long. 


The following cases are examples of poor obstetrical judgment : 

A 38-year-old gravida v, para iv, 31 weeks’ gestation, in labor 74 hours. A 
5 em., and later a 9 em. intrauterine bag were used. Extraction of a 1,580 Gm. 
fetus with rupture of the uterus, incomplete hysterectomy, and blood trans- 
fusions. Survival of the mother, but death of the fetus from intracranial injury. 

A 36-year-old gravida ii, para 0, was treated for mild toxemia during preg- 
naney and, on August 1, at 43 weeks’ gestation, the membranes ruptured. On 
admission, the cervix was 5 em. dilated and thin. During 118 hours of intermit- 
tent labor, the patient had eight rectal, but no vaginal examination. The blood 
pressure and proteinuria increased. Several notes by the attending obstetrician 
were ‘‘watch’’ and ‘‘continue careful observation.’’ Finally on August 5, at 
10:20 p.m., the fetal heart could not be heard, the breech was with great 
difficulty broken up (contraction ring) and a 3,940 Gm. stillborn baby was de- 
livered. A vaginal examination within the first twenty-four hours might have 
revealed a completely dilatable cervix or an uneffaced cervix. If the latter were 
found, a cesarean section should have been considered within the first twenty- 
four hours (primiparity, age, postmaturity, toxemia, and abnormal labor). 


Conclusions 
Breech delivery has a gross mortality of 7.7 per cent, corrected to 4.2 per 
cent for term fetuses on maternity services. The mortality in prematures is over 
25 per cent. 
The breech deaths are due to prematurity, intracranial injury, asphyxia, 
and a small number of visceral injuries. 
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External cephalic version should be attempted repeatedly, but no undue 
force and no anesthesia are to be used. 

A systematic outline for the management of breech delivery is given, but 
each case must be evaluated individually. 

The important steps in breech delivery are: (1) prompt recognition of 
abnormal labor, (2) delivery if no descent for one hour and cervix is completely 
dilatable, (3) deep surgical anesthesia, (4) deliberation in delivery, (5) deep 
episiotomy, (6) Potter. technique for delivery of shoulders, (7) the Celsus- 
Wiegand-Martin maneuver for delivery of the head or combined with forceps. 

Cesarean section should be used more frequently in primiparas at term 
with large babies presenting by the breech. 


I am indebted to Dr. Robert F. Wortmann for his aid in reviewing some of the patients’ 
records. 
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THE FETAL RISK IN BREECH DELIVERY 
A Study Based on 708 Cases 


HERBERT B. Guyer, M.D., anp CLaupE E. Heaton, M.D., New York, N. Y. 


(From the Obstetrical and Gynecological Service [Third Surgical Division], Bellevue Hospital, 
and the Department of Obstetrics and Gynecology, New York University 
College of Medicine) 


TATISTICS from many clinics over a long period of time have shown a 
J high fetal mortality rate in breech as compared to vertex delivery. Despite 
refinements of technique, there has been no significant improvement since 
Holland,' in 1922, showed that 75 per cent of the term fetal deaths in breech 
deliveries are due to laceration of the tentorium cerebelli with subdural hemor- 
rhage. 

There is, furthermore, no agreement as to the amount of fetal risk involved 
in breech delivery itself. This is in part due to the fact that no standard has 
been generally accepted for the exclusion of complicating factors, and, as a 
result, the corrected fetal mortality rates of different authors vary consider- 
ably. 

The wide variation in the results reported from several clinics is shown in 
Table I. These differences are mainly due to the disagreement as to what con- 
stitutes a normal, uncomplicated breech delivery. As examples, Moore and 
Steptoe? include infants weighing 1,500 Gm. or over in their figures; Caldwell 
and Studdiford’ include infants weighing over 4 pounds (1,800 Gm.) ; Hawker 
and Soule‘ include only infants weighing over 2,500 grams. Likewise, in correct- 
ing for cases whieh might add to the normal risk of breech delivery, Goethals,’ 
and Macafee and McClure® eliminate cases of cord prolapse; Moore and Steptoe,’ 
on the other hand, believe that prolapse of the cord is part of the hazard in- 
herent in breech delivery. It is evident that we cannot compare fetal mortality 
rates from different clinics unless the standards are the same. 

In an effort to ascertain the fetal risk inherent in breech delivery, we have 
analyzed 708 cases of primary breech delivery occurring on the Obstetrical 
Service of Bellevue Hospital during the ten years from June, 1934, to June, 
1944. Internal podalic versions followed by breech extractions are not included, 
and cesarean sections are considered separately.. During this period there was 
a total of 15,398 deliveries, giving an incidence of breech presentation of 4.6 
per cent. All cases were delivered by the resident staff, with the assistance of 
a member of the visiting staff, when special difficulties appeared probable. 

Methods of breech delivery are classified on this service as follows: (a) 
Spontaneous breech delivery, a term used for the cases in which the breech is 
quickly and spontaneously delivered without any manipulation by the doctor. 
This usually occurs only with small babies. (b) Assisted breech delivery, in 
which the birth is allowed to proceed spontaneously up to the appearance of the 
umbilicus, after which assistance is given for the delivery of the shoulders and 
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TABLE I, CORRECTED FETAL MorTALITY RATES OF VARIOUS AUTHORS 


YEAR OF FETAL MORTALITY RATE, 
AUTHOR PUBLICATION PERCENTAGE 
Caldwell and Studdiford 1929 11.11 
Cannell and Dodek 1934 6.75 
Macafee and. McClure 1937 6.10 
Mohler | 1938 5.50 
Siegel and McNally 1939 12.10 
Patton and Mussey 1940 3.77 
Hawker and Soule 1940 4.81 
Goethals 1940 7.40 
Hansen 1941 0.80 
Waters 1942 11.20 
Tompkins 1943 2.70 
Moore and Steptoe 1943 12.80 


head. This is the usual procedure for breech delivery on the service ‘unless 
definite indications exist for breech extraction. Both shoulders are delivered 
anteriorly if possible, but, if difficulty is encountered, the posterior shoulder is 
delivered as such. The aftercoming head is delivered by either the Mauriceau- 
Smellie-Veit or Wigand-Martin maneuver. If these fail, Piper forceps are used. 
(c) Breech extraction, in which the operative interference is commenced before 
the passage of the breech over the perineum. The procedure is carried out on 
this service only for specific indications, the chief one being prolongation of the 
second stage. 

Analgesia in the first stage of labor consisted, during these years, in the 
more or less routine use of nembutal and scopolamine. Demerol was utilized in 
certain cases in the last year covered by the study. Nitrous oxide and oxygen 
were used in the second stage up to the birth of the umbilicus, following which 
the patient was anesthetized with ether on an open cone. Breech extractions 
were performed throughout with this form of ether anesthesia. 

Most of these cases were patients of the prenatal clinic, but a fairly large 
proportion were seen only after the onset of labor. Stereoscopic x-ray plates, in~ 
accordance with the Caldwell-Moloy technique, were employed to aid in the - 
diagnosis of the pelvis whenever there appeared the slightest indication. In 
recent years all primiparas with breech presentations have been x-rayed. 

It has been a policy of the Bellevue Service to perform prophylactic external 
cephalic versions after the thirty-sixth week of gestation. The patient is placed 
in Trendelenburg position, and the version is attempted without anesthesia. If 
the breech cannot be turned easily, further manipulations are deferred. During 
the period of this study there were 91 recorded attempts to perform external 
cephalic version, of which 56 cases, or 62 per cent, were successful. Others: 
have reported success in over 90 per cent of the cases.”°* In an analysis, of 
2,269 successful versions done by various authors, Siegel and MeNally® have 
concluded that carefully done external versions result in few accidents and a 
good outcome for the fetus. Our experience has been the same. 


Complications in Breech Delivery 


In this series of 708 breech deliveries there were 220 deaths, giving a gross 
fetal mortality rate of 31.0 per cent. Our analysis of these 220 deaths appears in 
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TABLE II. CALCULATION OF CORRECTED FETAL MORTALITY RATE 


TOTAL 
STILLBIRTHS STILLBIRTHS FETAL 

AND TOTAL NO. AND MORTALITY 
NO. OF} NEONATAL OF NEONATAL RATE, 

CORRECTIONS CASES} DEATHS CASES DEATHS’ | PERCENTAGE 
708 220 31.0 


Totals 


Nonviable infants 110 110 


Remainder 598 110 18.4 


Premature infants 68 


Remainder 42 10.0 


Twins 


Remainder 


Prolapse of cord 


Remainder 


Maceration of fetus 


Remainder 


Congenital defects 


Remainder 


Pre-eclampsia and 
eclampsia 


Remainder 


Premature separation 
of placenta 


Remainder 


Placenta previa 


Remainder 


Hemorrhagic disease 
of newborn 


Remainder 


Icterus gravis 


Remainder 


Miscellaneous 


Final 
remainder 


Table II. In calculating the risk of breech delivery per se, we have excluded 
cases with the following complicating factors which affect fetal mortality. 


Nonviabitlity—Nonviable infants are defined on this service as infants born 
before the twenty-eighth week of gestation and weighing less than 3 pounds. 
There were 110 such births with 110 deaths—a mortality rate of 100 per cent. 
The fetal mortality rate after correction for these cases was 18.4 per cent. 

Prematurity.—A premature birth is defined on this service as occurring 
between the twenty-eighth and thirty-eighth week of pregnancy, the infant 
weighing between 3 and 5 pounds. There were 174 premature infants delivered 
of which 68 died, giving a premature fetal mortality rate of 39 per cent. The 
fetal mortality rate after this additional correction was 10.0 per cent. 

Presence of Twins.—Breech presentations in twins often present additional 
complications such as maternal toxemia, premature separation of the placenta, 
uterine atony, and domination of the common circulation by one twin. As sug- 
gested by Tompkins,’ the first twin eliminates much of the danger of delivery 
for the second twin by stretching the birth canal. There were 36 breech de- 
liveries occurring in twins with nine fetal deaths, giving a gross fetal mor- 
tality rate of 25 per cent. The fetal mortality rate after this further 


subtraction was 8.5 per cent. 
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Prolapse of the Cord.—There were 36 prolapsed cords in the total 708 
cases—an incidence of 5.1 per cent. Among 388 cases of single mature breech 
births there were 13 prolapsed cords—an incidence of 3.4 per cent. Both of 
these figures contrast strongly with our vertex deliveries. During the years of 
this study, there were 14,255 vertex deliveries (excluding nonviable births) with 
50 prolapsed cords—an incidence of only 0.35 per cent. Prolapse of the cord 
occurs, then, over ten times as often in breech as in vertex presentations. 


Although it occurs less frequently, prolapse of the cord in a vertex pres- 
entation is much more serious than in a breech presentation. Thus, of the 50 
prolapsed cords in vertex deliveries, 38 were in term cases. Of these 38, there 
were 20 fetal deaths, giving a fetal mortality rate of 53 per cent in term vertex 
deliveries with prolapsed cord. Among the term breech deliveries there were 
13 prolapsed cords with one fetal death—a fetal mortality rate of 8 per cent. 
Therefore, fetal death will occur over six times as often with prolapsed cord in 
vertex. deliveries as in breech deliveries. This difference is probably due to the 
fact that there is greater compression of the cord by the hard head than by the 
softer, smaller breech. 

In spite of the great frequency of prolapsed cord in breech presentation 
and its relative safety, it cannot be discarded as a complication. We agree, there- 
fore, with Macafee and McClure® and with Goethals,° who have also corrected 
for these cases. With the subtraction of cases with this complication, as well as 
those of the preceding groups, the fetal mortality rate remains 8.5 per cent. 

Other Complications.—Six macerated term stillbirths were delivered in this 
series. In one case there were no fetal movements felt for two days before 
admission. Three of the six cases delivered with the cord around the neck, a 
possible cause of the intrauterine death. 

Five cases of congenital fetal defects incompatible with life were eliminated 
from our figures. These anomalies included: exstrophy of the bladder with 
intestinal obstruction due to a large umbilical hernia, hydrocephalus neces- 
sitating a craniotomy on the aftercoming head, congenital cardiac anomalies, and 
two cases of spina bifida. 

There were no fetal deaths attributable to maternal toxemia. Nevertheless, 
four eases of pre-eclampsia, and one of eclampsia were eliminated, since it was 
felt that these were complications which in general constitute an appreciable 
additional risk to the fetus. 

Premature separation of the placenta was present in two cases and resulted 
in one fetal death. The fetal heart in this case was lost during labor, and 
examination of the placenta after delivery showed evidence of premature separa- 


tion. 


There was one ease of placenta previa in the series, but this was followed 
by the birth of a living infant. 


TABLE III. CORRECTED FETAL MORTALITY RATE IN PRIMIPARAS AND MULTIPARAS 


PRIMIPARAS MULTIPARAS 
STILLBIRTHS STILLBIRTHS 
AND AND 

NO. OF NEONATAL NEONATAL 

CASES DEATHS DEATHS 

Spontaneous breech delivery 5 0 0 

Assisted breech delivery 131 2 174 t 

Breech extraction 27 10 12 0 

Totals 163 12 189 + 


Corrected fetal mortality rate 7.4 per cent 2.1 per cent 
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Severe hemorrhagic disease of the newborn and icterus gravis each resulted 
in one death during the neonatal period. 

Two unusual complications were responsible for two fetal deaths. In the 
first case, although the fetal heart remained good throughout labor, an assisted 
breech delivery resulted in a stillbirth. At delivery, three tight loops of cord 
were found around the neck. Autopsy showed marked aspiration of amniotic 
fluid due to asphyxia. In the second case the patient was admitted with the 
cervix fully dilated and no fetal heart present. She was immediately delivered 
of a dead fetus. The cord was found to be unusually long, measuring thirty 
inches. It was felt that an occult prolapse of the cord had probably been 
present. Autopsy showed atelectasis and congestion of the lungs with moderate 
aspiration of amniotic fluid. 

After excluding all the above complications, there is a remainder of 352 un- 
complicated cases of breech delivery with 16 fetal deaths directly due to the 
breech presentation and delivery. This gives a corrected fetal mortality rate 
of 4.5 per cent. Since the corrected fetal mortality rate of all term deliveries 
on this service is 1 per cent, there is a four and a half times greater fetal risk 
inherent in breech delivery. 

Fetal Mortality Rate According to Parity—A comparison of the corrected 
fetal mortality rate in primiparas and in multiparas is shown in Table III. There 
were 12 fetal deaths in 163 uncomplicated primiparous breech deliveries—a cor- 
rected fetal mortality rate of 7.4 per cent. Of 189 uncomplicated multiparous 
breech deliveries, there were four fetal deaths—a corrected fetal mortality rate 
of 2.1 per cent. It is evident that the fetal risk in primiparas is over three times 
greater than in multiparas. 

Ten of the deaths in the primiparous group occurred after breech extrac- 
tions, and two deaths occurred after assisted breech deliveries. All the four 
deaths in the multiparous group occurred after assisted breech deliveries. This 
does not necessarily mean that the breech extractions as such were responsible 
for the fetal deaths. The essential cause is to be found in the reason for the 
extractions. 

Fetal Mortality Directly Due to Breech Delivery.—An analysis of the 16 
uncomplicated fetal deaths is given in Table IV. 

In the primiparous group ten of the twelve fetal autopsies showed birth 
injuries—lacerations of the falx and tentorium cerebelli, intracranial hemor- 
rhage, and fractures of the vertebrae. The other two autopsies showed marked 
aspiration of amniotic fluid, which in this clinic is considered anatomic evidence 
for the pre-existence of an asphyxial state. 

Of the ten cases with birth injuries, eight were delivered by breech extrac- 
tion, and of these eight, there was evidence of a slight to moderate disproportion 
between the fetus and the pelvis in seven cases. 

There are two remaining cases of birth trauma in this group. They both 
followed assisted breech deliveries. In one of these cases the injury ean be 
attributed to an incompletely dilated cervix which contracted about the head 
after the buttocks had passed through with ease. This is the only instance in 
which an incompletely dilated cervix played a major role in causing fetal 
death. The other case occurred in the delivery of a 7 pound, 12 ounce fetus 
through a pelvis which was considered clinically ample but was, unfortunately, 
not x-rayed. 

In the multiparous group two of the four cases presented some degree of 
disproportion between fetus and pelvis. Autopsy on one of these cases showed 
evidence of birth trauma; the other showed aspiration of amniotic fluid. Of 
the remaining two cases, autopsy on one showed misuse of the Flagg laryngo- 
scope as demonstrated by lung emphysema; autopsy on the other case was 
refused. 


| 
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Combining the primiparas and multiparas, we find that of 16 fetal deaths 
in eases of uneomplicated breech delivery; 11, or 69 per cent, showed evidence 
of birth injury on autopsy. Of these 11 cases, eight, or 73 per cent, showed 
evidence of slight to moderate disproportion between fetus and pelvis. — 

Premature rupture of the membranes occurred in eight of these 16 cases. 
We feel that this did not contribute to our fetal mortality in any significant 
way, and only two instances of prolonged labor occurred with this complication. 
Both of these cases showed pelvic disproportion, and autopsy showed intra- 
eranial injury. In analyzing cases with premature rupture of the membranes 
Schulze’! found that the fetal mortality rate in breech was only slightly higher 
than usual. Cannell and Dodek’ stated that the duration of labor was not 
affected by early or late rupture of the membranes. 


TABLE V. ANALYSIS OF SIXTEEN CESAREAN SECTIONS IN BREECH PRESENTATION 


| RESULT 
PAR- | BIRTH | snanantcte OF 
ity | WEIGHT|X-RAY | TYPE | MEASUREMENTS BABY INDICATION 
e Om Yes Android with poor A.P. = 10 em. Normal Moderate dispropor- 
10 oz. midpelvis Trans = 12.5 em. tion. Poor configura- 
Spines = 9 cm. tion of pelvis 
P. 8 lb. Yes Small anthropoid Poor plates Normal Moderate to marked 
11 02. disproportion 
P. 6 lb. No Clinically ample wi Normal Cervical dystocia 
2 oz 
¥. 6 Ib. Yes Small gynecoid A.P. = 9.5 om.: Normal Moderate disproportion 
with android Trans = 9.5 cm. 
tendencies Spines = 8 em. 
P. 8 lb. Yes Gynecoid with A.P. = 10.3 em. Normal Moderate disproportion 
11 02. narrow fore- Trans = 11.4 cm. 


pelvis and outlet Spines = 8.3 em. 
¥. 9 1b. Yes Android with flat A.P. = 8.5 em. Normal Marked disproportion 
614 02. tendency Trans = 11.5 em. 
Spines = 8.5 cm. 
P. 6 Ib. Yes Platypelloid with A.P. = 8.5 om. Normal Moderate disproportion 


5 02. fair midpelvis Trans = 12 em. 
and outlet Spines se 
M. 61b. Yes Gynecoid with A.P. = 9.9 em. Normal Moderate dispropor- 
13% 02. marked android Trans = 10.2 em. tion, previous cesar- 
tendencies and Spines = 9.2 em. ean section 


poor outlet 
M. 10 lb. Yes Marked android A.P. = 9.5 em. Normal Marked disproportion 


1 02. with narrow Trans = 10.8 em. 
forepelvis Spines = 8.5 cm. 
M. 5 Ib. Yes Gynecoid with ae Normal Cardiac 
8 02. good outlet 
M. 8 1b. No _ Clinically ample Normal Carcinoma of rectum 
9 oz. with obstruction of 
birth canal 
M. 8 lb. Yes Platypelloid A.P. = 94 om. Normal Moderate disproportion 
15. oz. Trans = 12.3 em. 
Spines = 10 cm. 
M. 9 lb. Yes Android with A.P. = 8.3 om. Normal Marked disproportion 
7% oz. platypelloid Trans = 12 em. 
tendencies Spines = 9 cm. 
a. Ta Yes Small android A.P. = 8 om, Normal Marked disproportion 
1 02. Trans = 10.5 em. 
Spines = 8.5 cm. 
M. 6 Ib. Yes Small gynecoid A.P. = 9 om. Normal Slight to moderate dis- 
4 072. with platypelloid Trans = 12 em. proportion 
tendencies Spines = 9.5 cm. 
M. 6 1b. Yes Gynecoid with A.P. = 10.5 em. Normal Elderly multipara; no 
5 02. good midpelvis Trans = 11.5 em. living children 


and outlet Spines = 9.5 em. 
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Cesarean Section.—Cesarean section was performed in sixteen cases of 
breech presentation during the period of this study. The results are summarized 
in Table V. The indications were as follows: pelvic disproportion, 12 eases; 
cervical dystocia, one case; severe cardiac disease, one case; carcinoma of the 
rectum, one case; elderly multipara with no living offspring, one case. 

All babies delivered by cesarean section were discharged well from the 
hospital. There was one maternal death occurring on the nineteenth postopera- 
tive day due to a retroperitoneal abscess with septicemia in a case of carcinoma 
of the rectum. 

Twelve of the 16 cesarean sections were indicated because of pelvie dispro- 
portion. It is interesting to note that the disproportion in these cases was much 
more marked and easier to recognize than that found in our eases of delivery 
from below with fetal death. It seems, then, from the standpoint of the fetus 
at least, that it is an advantage to have definite rather than lesser degrees of 


disproportion. 
Discussion 

Since eight out of 11 cases of birth injury show evidence of slight or 
moderate pelvic disproportion, it follows that any attempt to lower the fetal 
mortality rate must concern itself primarily with this group. Although other 
factors, such as uterine contractions, cervical dilatation, character of the soft 
parts, and the degree of extension of the fetus are important, the common de- 
nominator in these cases appears to be a minor degree of pelvic disproportion. 
Such a condition in vertex presentations would probably cause little effect, as 
the head would mold through the pelvis. Since the aftercoming head has no 
time to mold, there can be no trial of labor in breech delivery. The choice of 
procedure must be determined before the head reaches the pelvis. 

The problem, then, is to determine the degree of pelvic disproportion be- 
yond which cesarean section should be performed. Radiologic comparison of 
the size of the head and the pelvis is less satisfactory in breech than in vertex 
presentations.‘* The determination of pelvic disproportion in brecch presenta- 
tions still must remain an intelligent guess based on a clinical evaluation of the 
pelvis, the estimated size of the fetus, and careful x-ray studies of the pelvis 
as emphasized by Thoms and others. 

In borderline cases, we must weigh the maternal risk in elective cesarean 
section against the fetal risk in delivery from below. In competent hands and 
with the advantages of penicillin, sulfonamides, and improved anesthesia, the 
maternal mortality rate in elective cesarean section can be kept to very low 
figures. In one recent report of 500 consecutive cesarean sections, the maternal 
mortality rate was 0.4 per cent." 

If a patient with slight to moderate degrees of pelvic disproportion is al- 
ready in labor, slight additional information can be obtained by observing the 
ease with which the breech descends. If such a patient with good labor con- 
tractions has trouble pushing the breech forward into the pelvis, there will 
obviously be difficulty with the aftereoming head which has a larger cireum- 
ference. But even if the breech descends rapidly, there is still no certainty that 
the head will do the same. 
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There is only one way in which the fetal mortality rate from breech de- 
livery can be appreciably lowered. Every primipara and any multipara with 
a history of difficult or premature deliveries, in which a breech is found that 
cannot be changed by external version, should be worked up clinically and 
radiologically. The size of the fetus should be estimated with care. On the basis 
of these studies, if slight to moderate disproportion is found to exist, an elective 
or early cesarean section is indicated. 


Summary and Conclusions 


Seven hundred and eight cases of primary breech delivery occurring at 
Bellevue Hospital between 1934 and 1944 have been presented. In this series 
there were 220 stillbirths and neonatal deaths, or a gross fetal mortality rate 
of 31.0 per cent. 

After deduction of the cases with various complications, there remained 
352 normal breech deliveries with 16 fetal deaths, giving a corrected fetal 
mortality rate of 4.5 per cent. 

Of these fetal deaths 11, or 69 per cent, showed evidence of birth injury 
on autopsy. Of these 11 cases eight, or 73 per cent, showed evidence of slight 
to moderate degrees of disproportion between fetus and pelvis. 

The principal way by which the fetal mortality due to breech presentation 
may be lowered is the recognition of cases showing slight to moderate degrees 
of pelvic disproportion, and their treatment by elective or early cesarean section. 


The authors express their appreciation to Dr. Howard C. Taylor, Jr., for his helpful 
criticisms and suggestions during the preparation of this article. 
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MATERNAL OBSTETRIC PARALYSIS 


JOHN TOTTERDALE CoLe, M.D., New York, N. Y. 
(From the Department of Obstetrics and Gynecology, Cornell University Medical College and 
The New York Hospital) 


ATERNAL obstetric paralysis, or traumatic puerperal neuritis, is a condi- 
M tion observed during the puerperium, and occasionally during labor. It is 
characterized by pain and paresthesias and a variable paralysis of one or both 
of the lower extremities. There have been several cases of obstetric paralysis 
recently at the Woman’s Clinic of the New York Hospital and, because of a 
desire to direct attention to the importance of early diagnosis and treatment of 
this unfortunate complication of pregnancy, these cases will be recorded in some 
detail. 

Nerve injury of the mother due to the trauma of labor has long been recog- 
nized, yet has received little attention in the textbooks of obstetrics, and the 
obstetric literature dealing with this disturbing injury is meager. This may be 
attributed to the fact that few, if any, cases are encountered in a lifetime of 
obstetric practice. Often these patients are under the care of a consulting 
physician, and their records may be lost to obstetric writings. Again, the in- 
jury may be of such a mild nature as to go unnoticed, or, as Barns observes, 
cases may be attributed to a functional cause when it is tempting to suggest that 
trauma has occurred to pelvic nerves. 


Symptoms 

The objective and subjective findings in obstetric paralysis are not always 
constant. Pain during labor, referred along the course of the sciatic nerve, 
is the earliest sign. With the present-day widespread and liberal use of 
sedative drugs, and the introduction of caudal anesthesia, this symptom might 
easily be overlooked. As labor continues and uterine contractions become more 
intense, the pain increases in severity. Indeed, it may be associated only with 
the uterine contractions. Various paresthesias occur. The patient may com- 
plain of: ‘‘numbness,’’ ‘‘dead feeling,’’ ‘‘foot is asleep,’’ ‘‘pins and needles,’’ 
or of thermal changes. During this same period, spasmodic contractions of 
muscles and paralysis may be observed. In many eases the condition goes un- 
recognized until several days after delivery. The degree of nerve involvement 
also varies, but paralysis of the flexors of the foot, or ‘‘foot drop,’’ is a rather 
constant finding. Careful examination, however, will show that other muscles 
of both the leg and thigh are paralyzed. The ankle and knee jerks may exhibit 
abnormalities, while sensory findings will range from almost normal to complete 
loss. In severe cases, atrophy and wasting of muscle groups will eventually 
follow. 


History and Etiology 


In most of the literature, von Basedow (1838) is given credit for the 
first description of maternal paralysis. Churchill (1857) devoted an entire 
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chapter of his book to paralysis. He made a searching inquiry of the texts and 
periodicals, and communicated with many of the outstanding physicians of 
his time, only to report that his search for information concerning this condition 
had not been very fruitful. He refers to Smellie, Campbell, Ryan, Ramsbotham, 
Simpson, Romberg, Seanzoni, and others, and notes that the subject of paralysis 
is usually completely ignored, or, at best, brief mention is given. Although it 
is apparent that some difficulty was experienced at this time in dissociating 
nervous disorders accompanied by albuminuria, and conditions which today 
appear undoubtedly to have been traumatic paralysis, those writers who did 
express an opinion showed knowledge of the clinical picture and insight into the 
mechanisms involved in the production of the paralysis. Churchill quotes Ryan, 
who belfeved that some women, after the easiest as well as instrumental delivery, 
suffered paralysis of the lower extremity. Ramsbotham made the same observa- 
tions, and added that it occured sometimes when the labor had been of ordinary 
duration or even of unusual rapidity, but more frequently when the labor had 
been tedious and painful. Churchill records that both Ramsbotham and Camp- 
bell agreed that the palsy must be owing to the long duration of the head in the 
pelvis, from disproportion, and from the pressure which the muscles and nerves 
sustain during the passage of the head through the pelvis. Romberg suggested 
as a cause the direct pressure of the distended uterus or an ovary on the nervous 
plexes of the lower extremity. Doctor Simpson of Edinburgh, with whom 
Churchill was in communication, had observed states of local paralysis which 
were not associated with albuminuria. These writers were aware that they 
usually dealt with a partial paralysis of one extremity, and they had not seen 
a resultant permanent lameness. 

In 1866 Beatty described a typical case of obstetric paralysis. His treat- 
ment consisted of ‘‘blisters along the course of the sciatic nerve.’’ He felt that 
the paralysis may have been the result of ‘‘exposure to the noxious influence 
of puerperal fever,’’ for that disease was rampant in the hospital at that time. 
Seanzoni (1867) recognized postpartum palsy and was careful to differentiate 
it from more serious conditions, such as meningitis. He admitted that some 
cases were probably due to pressure, but felt that since the paralysis did not 
appear until some time after labor, pressure was not the sole cause, and some 
more profound derangement was present. He further pointed out that collec- 
tions of exudates about nerve trunks, or constriction of the superficial capillaries 
of the extremities with an overfilling of the pelvic blood vessels, might pre- 
sumably produce pressure on nerve tissue and lead to the symptoms and signs 


observed. 

Beginning in 1867, and for approximately a decade thereafter, articles 
appeared in the French literature on the subject of puerperal nerve injury. Of 
particular note is the work of Bianchi (1867). In 1902 Garrigues noted that, in 
some cases, intrapartum symptoms were so severe that the affected leg was 
thrown violently upward during a uterine contraction. Garrigues and Hirst 
felt that it was a generally contracted pelvis that especially predisposed to 
neuralgia, while in a flat pelvis the protruding promontory offered protection 
for the nerve trunks. 

The present-day conception of maternal obstetric paralysis begins with 
Hiinermann, who, in 1892, observed that the paralysis had a definite distribution ; 
i.e., it affected exclusively or chiefly the muscles supplied by the external 
popliteal nerve. He explained this on anatomic grounds, noting that this nerve 
receives its fibers principally from the dorsal branches of the anterior primary 
divisions of the fifth lumbar roots; and that these fibers, after forming the 
lumbosacral cord, pass over the brim of the pelvis. At this point the fibers are 
in relation to the sacral ala, have emerged from under cover of the psoas musele, 
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and lie quite exposed; rendering them particularly liable to injury (Fig. 1). 
Hiinermann felt that injury was due to pressure by the presenting part and 
not to the blade of the forceps. As cases were added to the literature, however, it 
became evident that the lesion was not so well localized as had first been sup- 
posed, and that other nerve fibers of the lumbosacral cord were also subjected 
to trauma. Thomas pointed out, in 1900, that the tibial nerve (formed from 
fibers of the anterior branches of the fourth and fifth lumbar, and the first, 
second, and third sacral nerves) also receives fibers by way of the lumbosacral 
cord. The tibial fibers lie anterior to the peroneal portion of the cord, the latter 
being dorsally placed against the bone along with nerve fibers supplying the 
gluteus medius and gluteus minimus muscles. As both Lindén and Tillman 
note, it is difficult to imagine pressure so balanced that it would injure the 
peroneal portion of the lumbosacral cord without affecting the tibial portion. 
Yet Kleinberg suggests that the sometimes peculiar distribution of motor and 
sensory symptoms may be due to pressure of varying intensity on the different 
involved nerve fibers. If individual anatomic variations are excluded, it seems 
reasonable to assume that all fibers of the lumbosacral cord are subjected to 
trauma, and that the peroneal fibers are chiefly affected because of their position, 
for the paralysis is constantly found in the distribution of this nerve. 


Psoas muscle 


Lumbosacral 
cord 


} 
Ilacus m 
Lumbosacral 


cord 


Femoral n 


Sciatic n. 


Fig. 1.—The relationship of the lumbosacral cord to the pelvis. 


The pressure theory is not without critics. Lambrinudi feels that the true 
condition is one of traction on the lumbosacral cord. He quote Brooks, who con- 
cluded that during the first stage of labor there was a rotation backward of the 
sacrum, the axis being through the lower half of the articular facet, and that in 
some of these cases the excursion was as much as one-quarter inch. Since this is 
a measure designed to enlarge the anterior-posterior diameter of the pelvis at 
the inlet, it would not be unreasonable to assume that in a difficult labor the 
displacement would be even greater. On the other hand, the lumbosacral cord 
is known to be one of the tautest nerves in the body, and no explanation is offered 
for the rare occurance of paralysis, especially the bilateral injury which would 
seem more likely were Lambrinudi’s conclusions entirely correct. 

O’Connell has recently (1944) offered another explanation. He believes 
that during pregnancy there occurs a relaxation of the lower intervertebral 
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joints similar to those occurring at the pubic and sacraoiliac articulations. Cases 
are cited where the diagnosis of a protruding intervertebral dise was eventually 
supported at operation. Some of these women were known to have had the 
lesion prior to pregnancy, while in others the initial symptoms oceured during 
pregnancy. O’Connell feels that the alteration in the lumbar joint structure, 
the posturai changes incident to pregnancy, and the muscle straining of labor 
render a woman more prone to the development of an intervertebral disc lesion, 
and that this lesion is the cause of a certain proportion of cases of maternal 
obstetric paralysis. 


The possibility of neuritis following localized abscesses and puerperal 
infection has been mentioned by Secanzoni, Winscheid, and others. Thomas 
quotes Lloyd, who considered the question in 1892 and concluded: ‘‘The tend- 
ency of more modern writers is to dissent from this view (the pressure theory), 
and to ascribe lesions of the sacral plexus and its branches to a septic inflamma- 
tion, propagated directly to the nerve trunks from a metritis or a periuterine 
eellulitis.’? There are reported cases of infected abortion with subsequent pelvic 
abscess and paralysis of the leg localized to the common peroneal nerve. Rarer 
conditions, such as: localized bone or muscle changes, stirrup injuries, embolism, 
tumors, avitaminosis, poisoning, and hysteria are to be differentiated from true 
nerve injury and are outside the scope of this paper. 


We conclude, as does Barns, that maternal obstetric paralysis is chiefly due 
to trauma of the lumbosacral cord by the fetal head, or by instruments. In 
many cases cephalopelvic disproportion exists. If, in addition, a pelvis is 
present in which the posterior ileum is short, the ala of the sacrum has only a 
shallow anterior concavity, and the promontory does not encroach on the 
capacity of the posterior segment, it seems reasonable that that portion of the 
vertex in relation to the ala can exert real pressure on the lumbrosacral cord 
when the fetal head seeks an obliquity. The head, when it has assumed an 
oblique position, is in relation to only one sacral ala, and therefore to only one 
lumbosacral trunk. This would explain why the lesion is almost exclusively 
unilateral, and why, barring instrumental injury, it affects the lower extremity 
of the right side when the head seeks the right oblique of the pelvis. Con- 
versely, the left lower extremity is affected when the head seeks the left oblique 
of the pelvis. As Barns explains, the head would exert its greatest pressure on 
the nerve cord at the time of engagement and at the height of a uterine con- 
traction. Prior to this time there is no direct relationship between nerve and 
vertex. This would place the time for the appearance of pain and other subjec- 
tive symptoms rather late in labor. 

The possibility of forceps or other manipulations causing nerve injury has 
been indicated. Where this is the sole factor the compression would be of 
short duration, but the degree of damage would depend on the amount and the 
force of traction used. E. Mills has recently (1945) reported seven cases of 
nerve injury, and it is her opinion that in the majority of cases the use of in- 
struments is the cause, while the minority is due to direct pressure of the fetal 
head. It is also possible that instrumentation only adds to pre-existing injury. 
Mere compression without severence of fibers interrupts the conductivity of 
nerve tissue, and the severity of damage is directly dependent upon the duration 
and the amount of force employed. 
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If the hypothesis is correct, the reports of a few cases of bilateral nerve 
involvement must be interpreted by other means. The majority of cases of 
nerve injury is seen in prolonged labors, usually ending with difficult forceps 
deliveries. It is possible that during attempts at delivery one oblique of the 
pelvis is substituted for the other and nerve injury occurs on both sides, or that 
the injury may be attributed to the forceps themselves, since they are often 
reapplied many times. Again, when the head is in one oblique and an ideal 
forceps application has been achieved, the fetal head is in apposition to one 
nerve trunk, while the posterior blade of the forceps is necessarily in apposition 
to the opposite nerve trunk. If, as Lambrinudi believes, the lesion is due to 
sacral rotation, bilateral injury is easy to visualize. It would follow, however, 
that bilateral injury should be of common occurance, which it is not. [*urther- 
more, Barns cites a case of puerperal neuritis in which the patient had an 
obliterated sacroiliac joint. The theory of sacral rotation is also offered as an 
explanation for the sciatic pain not infrequently observed in the latter months 
of pregnancy. One must continue the theory by claiming that this group of 
patients would be ‘‘ potential palsy victims;’’ but this is not the case, for many 
who complain of antenatal sciatic pain experience an uneventful labor and puer- 
perium. On the other hand, it cannot be denied that injury might pre- 
sumably oceur as a result of both pressure and traction due to sacral rotation. 


Occurrence 


It is impossible to make a definite statement concerning the frequency of 
maternal obstetric paralysis other than to say it is of rare occurrence.  Till- 
man’s rather recent report (1935) of nine cases was based on 18,900 deliveries, 
while the seven cases here reported occurred in a series of approximately 45,000 
deliveries. 

X-ray Studies 

X-ray pelvimetry is not employed as a routine procedure at the Woman’s 
Clinic of the New York Hospital, but in these seven cases we were fortunate 
in that x-ray pelvimetry had been performed for various indications. In addi- 
tion, an x-ray review was performed post partum, after obstetric paralysis had 
been diagnosed. 

Report of Cases 

CasE 1.—Mrs. M., a para 0, was delivered by midforceps of a 3,190-gram 
infant, in right occipitoanterior position, after a desulatory labor of one 
hundred and twenty-one hours. X-ray pelvimetry showed: 11 em., obstetric 
conjugate diameter; 11.5 em., transverse diameter; 9.75 em., interspinous 
diameter ; and 11.25 em., ischial tuberosities. 

Impression: ‘‘Except for slight midpelvie contraction, this is a good pelvis. 
A large baby might well arrest in the midpelvis.’’ 

X-ray review: ‘‘This is a gynecoid pelvis with slight midpelvic contraction. 
The notch is narrowed, and the posterior ileum average. The promontory does 
not encroach on the posterior pelvic capacity. Because of the mid-pelvic 
contraction, the head would seek the posterior segment as it descended.’’ 
During the latter part of labor the patient complained bitterly of pain in the 
thighs referred along the course of the sciatic nerves. The pain was accentuated 
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during uterine contractions. Paresthesias and paralysis of the right leg were 
noted just prior to delivery. Loss of power was chiefly on dorsiflexion of the 
foot, and internal rotation and adduction of the thigh. In detail, loss of power 
occurred in the right extremity as follows: 


Hip Ankle and Toes 
flexion—slight dorsiflexion—complete 
abduction—slight plantar flexion—slight 
adduction—complete Reflexes 
external rotation—slight knee and ankle—present 
internal rotation—marked plantar—decreased 

Knee toe stretch—absent 


flexion—slight 
extension—slight 


Fig. 2.—Right leg. Impaired sensation to light touch. Hypersensitive to pin-prick. (Case 1.) 


The sensory impairment is illustrated in Fig. 2. 

A diagnosis of obstetric paralysis was made, and the treatment which is 
described below was instituted. One month after delivery the patient was able 
to walk with the foot braced. The area of sensory disturbance had greatly 
decreased. Although there was no evidence of dorsiflexion of the ankle, there 
was slight but definite power of dorsiflexion of the great toe. At the end of 
five months, the patient walked without a limp and the brace was no longer 
required. The extremity could be moved in all directions without limitation of 
motion. Her complaints were confined to numbness of the right great toe and 
the appearance of a limp in the evening following an especially active day. 
When last observed, thirteen months post partum, she was entirely asymptomatic. 


Case 2.—Mrs. N., a para 0, was delivered by midforceps of a 3,070-gram 
infant, in left oecipitotransverse to left occipitoanterior position, after a labor 
of twenty-six hours. X-ray pelvimetry showed: 9.5 em., obstetric conjugate 
diameter; 11.25 em., transverse diameter; 9.25 em., interspinous diameter; 10.5 
em., ischial tuberosities, 
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Impression: ‘‘The cephalopelvic relationship is fair to good at the brim, 
but poorer in midpelvis. The head will engage with good labor, but may well 
arrest as descent takes place, for the midpelvis is poor. Forceps will probably 
be necessary and difficult. If the head does not engage after a reasonable amount 
of labor, a section might be a wise choice.’’ 

X-ray review: ‘‘This is a very small gynecoid pelvis with a straight 
sacrum and average to narrow notch. The posterior ileum is short and the 
promontory does not encroach on the posterior pelvic capacity. In this pelvis 
the head must seek the posterior segment.’’ The patient’s labor was described 
as ‘‘hard,’’ but no sciatic pain or paresthesias were experienced. Her course was 
without incident until the second postpartum day, when she first noticed numb- 
ness and tingling of the right foot which became increasingly severe, until, by 
the fifth day, she complained that her foot felt heavy. A neurological examina- 
tion at this time revealed the following loss of power on the right : 


Hip Ankle and Toes 
adduction—moderate plantar flexion—moderate 

Knee dorsiflexion—complete 
flexion—moderate inversion of foot—complete 

Reflexes eversion of foot—complete 


ankle—slightly diminished 
plantar—diminished 
toe stretch—absent 


Fig. 3.—Right leg. Impaired sensation to light touch. Hypersensitive to pin-prick. (Case 2.) 


The sensory impairment is illustrated in Fig. 3. 


A diagnosis of obstetric paralysis was made and treatment instituted at 
once. After two weeks, the paresthesias had disappeared, dorsiflexion of the 
foot was weak, and dorsiflexion of the toes was still impossible. Three weeks 
after delivery the patient was able to walk with a leg brace, which she was able 
to discard after the twelfth week. When last observed, fourteen weeks post 
partum, she was able to walk without difficulty. She complained, however, that 
the right leg felt weaker and tired easier than the left leg. 
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Case 3.—Mrs. T., a para 0, was delivered spontaneously of a 4,140-gram 
infant, in left occipitoanterior position, after a labor of seven and one-half 
hours. X-ray pelvimetry showed: 10.5 em., obstetric conjugate diameter; 
11.25 .em., transverse diameter; 10.75 em., interspinous diameter; 12.0 em., 
ischial tuberosities. 

Impression: ‘‘This is a small anthropoid pelvis with a rather marked 
transverse contraction of the inlet. One would expect a persistent anterior or 
posterior delay in engagement, and a long labor. A large baby might offer great 
diffieulty.’’ 

X-ray review: ‘‘This is a small anthropoid pelvis with a female notch 
and short posterior ileum. The promontory does not encroach on the posterior 
pelvic capacity. The presenting part must seek the posterior pelvis.’’ The 
patient’s labor was uncomplicated until two hours prior to delivery when, with 
each uterine contraction, she began to complain bitterly of low-back pain radiat- 
ing down the posterior aspect of the right thigh. She felt tingling and com- 
plained of numbness in the right lower extremity. This was recognized as 
obstetric paralysis. While in the delivery room, the patient’s legs were not 
allowed up in stirrups, but rather were supported by assistants. Treatment was 
begun immediately post partum. For the first three days there was tingling over 
the dorsal aspect of the right foot. Slight weakness was present on dorsiflexion 
of the foot and toes. By the fourth day recovery was complete. Nine months 
later the patient complained of occasional pain and tingling in the right leg. 
Eighteen months later the patient was delivered of a 4,300-gram infant by 
cesarean section. On questioning the patient during the last admission to the 
hospital, she found herself to be entirely well, but she had made the unusual 
observation that while in a shower bath ‘‘the drops of water feel different when 
they hit my right leg.’’ 


Fig. 4.—Right leg. Impaired sensation to light touch. Hypersensitive to pin-prick. (Case 4.) 


Case 4.—Mrs. D., a para iii, was delivered spontaneously of a 4,340-gram 
infant, in left occipitoanterior position, after a labor of eleven and one-half 
hours. X-ray pelvimetry showed: 11.25 em., obstetric conjugate diameter ; 
13.0 em., transverse diameter; 9.5 em., interspinous diameter; and 12.25 em., 
ischial tuberosities. 

Impression: ‘‘Except for prominent spines this is a good pelvis.’’ 
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X-ray review: ‘‘This is an average gynecoid pelvis with average sacrum 
and average to narrow notch. The posterior ileum is short, and the promontory 
does not encroach on the posterior pelvic capacity.’’ Five hours prior to de- 
livery the patient noted numbness of the entire right lower extremity. Im- 
mediately following delivery the numbness ceased, except in the region of the 
right great toe and adjacent foot. Some weakness of the right foot was also 
noticed. The patient made no mention of these symptoms until the sixth post- 
partum day, when she complained of numbness of the part and inability to 
dorsiflex the foot. A neurological examination revealed the following loss of 
power on the right: 


Ankle and Toes Reflexes 
dorsiflexion—moderate knee—present 
inversion—moderate ankle—present 


plantar—decreased 
toe stretch—absent 


The sensory impairment is illustrated in Fig. 4. 
After ten days of treatment the patient was discharged in good condition. 
At six weeks post partum she was entirely asymptomatie. 


Case 5.—Mrs. R., a para 0, was delivered by midforceps of a 4,060-gram 
infant, in right occipitotransverse to right occipitoanterior position, after a 
labor of ten and one-half hours. X-ray pelvimetry showed (Fig. 7): 11.0 em., 
obstetrie conjugate diameter; 13.25 em., transverse diameter; 10.75 em., inter- 
spinous diameter ; and 11.5 em., ischial tuberosities. 

Impression: ‘‘The sacrum is flattened. This type of pelvis allows little 
room for engagement of the vertex.’’ 


Fig. 5.—Left foot. Impaired sensation to light touch. Hypersensitive to pin-prick. (Case 5.) 


X-ray review: ‘‘This is a platypelloid-android pelvis of average size. The 
sacrum is straight, the notch narrow, and the posterior ileum quite short. The 
promontory is flat and does not encroach on the posterior pelvic capacity.’’ On 
the sixth postpartum day the patient complained that her left foot felt numb. 
She stated that immediately after regaining consciousness following delivery 
she noted numbness of the left leg distal to the knee. Since that time the numb- 
ness had decreased so that only toes one and two and the adjacent portion of the 
foot felt numb. A neurological examination revealed the following loss of power 
on the left: 


Ankle Great Toe 
reflex—decreased extension—moderate 
dorsiflexion—moderate flexion—moderate 


plantar flexion—moderate 
inversion—moderate 
eversion—moderate 
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The sensory impairment is illustrated in Fig. 5. 

The gait was only slightly affected by the injury. The patient was dis- 
charged on the eighth postpartum day with an elastic anklet for support. When 
observed six weeks after delivery, she complained of occasional pain in the left 
leg, as well as weakness of the part following a day of activity. After six 
months of observation the patient still notices weakness of the left great toe. 


Fig. 6.—Pelvic x-ray of patient (Case 6) exhibiting the classical signs of maternal 
obstetric paralysis taken one-half hour prior to delivery. The asymmetrical sacrum is evi- 
dent. The right sacral ala presents a deep anterior concavity; that of the left sacral ala is 
quite shallow. The fetal head is seen lying in right occipitoanterior presentation impinging 
on the left lumbosacral cord. 


Case 6.—Mrs. F., a para 0, was delivered by midforceps of a 3,690-gram 
infant, in right occipitotransverse to right occipitoanterior position, after a 
labor of sixty hours. X-ray pelvimetry showed: 11.75 em., obstetric conjugate 
diameter; 12.0 cm., transverse diameter; 9.5 em., interspinous diameter; and 
11.0 em., ischial tuberosities. 

Impression: ‘‘There is a flattening of the sacral ala on the left, and at the 
junction of the ileum and the sacrum there is a definite prominence of bone. The 
forehead of the fetus can be seen impinging on the area of bone discussed above. 
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The transverse of the inlet is narrow. Prognosis: vaginal delivery.’’ X-ray 
review: ‘‘This is an average gynecoid pelvis with asymmetry on the left. The 
sacrum is average to straight, and the notch average. The posterior ileum 
is average, and the promontory does not encroach on the. posterior pelvic 
capacity. The left sacral ala has a very shallow anterior concavity, while that 
of the right ala appears normal.’’ (Fig. 6.) Three hours prior to delivery the 
patient began to complain of pain and numbness along the course of the left 
sciatic nerve. Slight loss of power on dorsiflexion of the left foot was demon- 
strable. Obstetric paralysis was fecognized, and a careful midforceps delivery 
was carried out without incident. Treatment was instituted immediately post 
partum. A neurological examination revealed the following abnormalities on the 
left: weakness on dorsiflexion, inversion and eversion of the ankle, and definite 
weakness on dorsiflexion of the great toe. Sensory impairment was similar to 
that shown in Fig. 5. Improvement was rapid. The sensory disturbances were 
gone by the fourth postpartum day, and by the sixth postpartum day no motor 
weakness could be demonstrated. When last observed six weeks after delivery, 


the patient was entirely asymptomatic. 


Case 7.—Mrs. M., a para i, was delivered by low forceps of a 4,020 gram- 
infant, in occipitotransverse to left occipitoanterior position after a labor 
of eleven and one-half hours. X-ray pelvimetry showed: 10.5 em., obstetric 
conjugate diameter; 13.0 em., transverse diameter; 10.5 em., interspinous 
diameter ; and 12.0 em., ischial tuberosities. 

Impression: ‘‘It is too early to give a prognosis concerning the cephalo- 
pelvic relationship. This is the sort of pelvis through which an average head 
will go with good labor. At present there is no disproportion, but patient has 
six weeks to go to term.’’ 

X-ray review: ‘‘A review of the x-ray reveals a straight sacrum, a 
promontory which does not encroach on the posterior pelvic capacity, and sacral 
alae with shallow anterior concavities.’’ For a period of three hours prior to 
delivery the patient experienced great pain throughout the entire right leg. 
This pain was accentuated with each uterine contraction. One hour prior to 
delivery she was unable to move the leg. After an easy low forceps delivery, 
treatment was started. A neurological examination at this time revealed the 
following loss of power on the right: 


Hip Ankle 
adduction—complete dorsiflexion—complete 
internal rotation—complete inversion—complete 

Toes Reflexes 
extension—complete knee—slight increase 


plantar—decreased 
toe stretch—absent 


The sensory impairment was similar to that illustrated in Fig. 5. 

During the first five postpartum days there was definite improvement. 
Sensory disturbanees were no longer present. However, after twenty-five days 
of hospitalization, she was discharged with a walking brace. Examination at the 
time of discharge showed that the patient was still unable to dorsiflex the foot. 
This has been our most recent case (discharged Jan. 26, 1946), and the prognosis 
must be guarded. It is our belief that the patient will probably show improve- 
ment during the next two years, but because she has apparently suffered rather 
marked damage to the lumbosacral cord, there will probably be some degree of 


permanent paralysis. 
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Prevention and Treatment 


The prevention of obstetric paralysis may not be easy. It is probably 
impossible to predict that a certain patient will suffer nerve injury during 
labor. X-ray pelvimetry reveals that the pelves of patients who have nerve 


Fig. 7.—Pelvic x-ray of patient (Case 5) showing the usual findings in cases of 
maternal obstetric paralysis. The posterior ileum is short. The promontory is flat and does 
not encroach on the posterior pelvic capacity. The sacral -alae’ present shallow anterior 


concavities. 


injuries have a group of common characteristies (Fig. 7). But, in any series of 
x-ray pelvimetric¢ studies, many pelves would be found which would exhibit these 
same charaeteristies, and yet the patients would not show any signs of nerve in- 
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jury. Barns points out that the early signs of lumbosacral cord compression 
should be watched for in trial labors. Should these signs appear, the dangers of 
instrumental delivery by the vaginal route should be kept in mind, and cesarean 
section might be considered the operation of choice. Unfortunately, as has been 
previously pointed out, these signs appear so late in labor that cesarean section 
does not seem wise. If forceps delivery is decided upon, the patient should 
be dealt with cautiously and delicately, using ‘‘art; not force.’’ Tillman be- 
lieves that ‘‘a multipara who presents herself with a previous history of difficult 
delivery, stillbirth, and recovery from nerve injury, should have a cesarean 
section.’’ It would probably be more conservative to evaluate a subsequent 
pregnancy very carefully as regards to: pelvic mensuration, possible cephalo- 
pelvie disproportion, and the size and position of the fetus. Then, should it be 
evident that there was great likelihood of a repetition of nerve injury, cesarean 
section should be contemplated. This reasoning is borne out in Case 6, where an 
asymmetrical pelvis was discovered. The left sacral ala was found to have a 
shallow anterior concavity and the fetus in right occipitoanterior position. The 
right sacral ala was found to be quite normal with a rather pronounced anterior 
concavity. It is indeed tempting to suggest that this patient would suffer no 
injury during a subsequent pregnancy were the fetus in left occipitoanterior 
position. 

Active treatment is designed to rest the extremity and support the foot 
in bed so as to prevent plantar flexion and over stretching of muscles. This 
may be done with pillows, sandbags, or padded footboards. In this respect, early 
recognition of the injury is of utmost importance. During this time gentle 
massage and passive motion are to be used so as to preserve muscle tone. Active 
movements may be encouraged, and the usual drugs are given for the relief of 
pain. When the patient is about one week post partum and has sufficiently re- 
gained her strength, galvanic stimulation of affected nerves may be instituted. 
Vitamin therapy is of doubtful value but, because of its claimed effect on nerve 
tissue, vitamin B may be used. Care must be exercised in guarding the patient 
against unnecessary falls when she again becomes ambulatory, and, should the 
injury prove of such severity that walking is extremely difficult, it will be 
necessary to resort to a walking brace. 


Prognosis 


The prognosis is of necessity guarded, for it is difficult to estimate the 
degree of nerve damage until the patient has been under observation for a period 
of time. If, however, the condition is recognized early and appropriate treat- 
ment instituted without delay, a great deal of permanent deformity will be 
avoided. Recovery may be partial or complete, and may extend over a period of 
two or more years. It is true that the great majority of patients regain com- 
plete function, but it must be remembered that there is no measure of the 
‘‘psyehie trauma”’ that has occurred. 
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Summary 


1. Seven cases of maternal obstetric paralysis occurring in a series of 
approximately 45,000 deliveries at the Woman’s Clinic of the New York 
Hospital are reported. All seven cases were personally observed by the 
author. 

2. The majority of cases of obstetric paralysis will exhibit a combination 
of the following characteristics: primipara, prolonged labor, difficult forceps 
delivery, cephalopelvic disproportion. In addition, x-ray studies show that the 
pelvis will present certain characteristic features: a short posterior ileum, a 
sacral ala with shallow anterior concavity, and a promontory which does not 
encroach on the posterior pelvic capacity. 

3. The patient who develops pain, paresthesias, and paralysis of either or 
both of the lower extremities during labor and/or the puerperium should have 
an immediate neurological examination. 

4. A historical review of maternal obstetric paralysis is presented in an 
effort to demonstrate the development of the modern teaching. 

5. The various theories as to etiology are discussed. The pressure theory, 
originally advanced by Hiinermann, appears to be the most common cause of 
paralysis. 

6. The prognosis as to degree and speed of recovery must be guarded. 

7. The prevention of obstetric paralysis depends on recognition of the 
signs of lumbosacral cord compression, careful evaluation of the patient, and 
a correct decision as to the method of delivery. 

8. Treatment consists of: support of the injured extremity, active and 
passive motion, galvanic stimulation, vitamin therapy, and the use of a walking 
brace. 


The author wishes to express his appreciation to the following members of the New 
York Hospital Staff for their aid in the preparation of this paper: Drs. H. J. Stander, R. G. 
Douglas, and C. M. McLane; Dr. H. 8. Dunning of the Department of Neurology; and Miss 
Elizabeth Broedel for the illustrations. 
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THE ANATOMIC PECULIARITIES OF THE HUMAN UMBILICAL CORD 
AND THEIR CLINICAL SIGNIFICANCE 


Mary Spivack, M.S., M.D., Cuicaco, 
(From the Department of Anatomy, College of Medicine, University of Illinois) 


LTHOUGH the umbilical cord in man outlives its usefulness at birth it is, 

nevertheless, of paramount importance in intrauterine existence, serving 

as a vital link between fetus and mother. The fetus is virtually at the full 

mercy of this organ, the condition of which determines not only the welfare, but 
the very existence of its owner. 

The lay mind somehow sensed the significance of this structure and sur- 
rounded it with an aura of magic and the supernatural in its folklore. By the 
appearance of the umbilical cord of the offspring attempts were made to foretell 
the fertility of its mother. The number of knots in the cord of the first-born 
served as an augury indicating the size of a family the mother is to have. The 
legitimacy of the child was determined by the specific gravity of the umbilical 
cord, its future virility by the size of its stump. Sterility or diminished 
fecundity were forestalled by tasting its blood or by eating its substance. The 
umbilical cord was worn as a talisman to protect its bearer from various sick- 
nesses and misfortunes. The Japanese preserve the cord in a dry state and keep 
it in the family archive. It is given to the young bride to take it to her new 
home; it is placed in the coffin of a deceased son; it is buried instead of one who 
died on foreign land. The umbilical cord of the King of Uganda is so highly 
treasured that it is kept throughout his lifetime swathed in clothes, the number 
of which increases with the age of the king, so that eventually it acquires a 
human shape. Its custodian ranks as an important Minister of State (Editorial 
in the Brit. M. J. 1912, and Buschan, 1934). 

Leaving the supernatural to the superstitious, the scientists -concerned them- 
selves with the more tangible features of the cord and devoted much effort to 
its study. The umbilical cord of man was studied extensively, though not always 
accurately in the past. Its length, thickness, shape, tortuosity, the number of 
twists, their direction and mode of production, the blood vessels, their valves and 
innervation—all these were the object of study and dispute. A voluminous 
literature accumulated which almost escaped the English tongue. The present 
author feels that the discrepancies in the description of the anatomic elements 
of the umbilical cord and insufficient stress laid upon some important morpho- 
logic characteristics of its blood vessels furnish enough justification for further 
study. By offering a brief recapitulation of accepted observations and adding 
some of her own, she aims to clarify some obscure findings of her predecessors. 
She hopes that the presentation of this subject, much neglected in the English 
medical literature, is timely and, despite its modest practical application, will 
fill, perhaps, a didactie need. 

387 
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Material and Technique 


The material examined by the author consists of human umbilical cords 
at or close to term, all but one of the babies born alive. One cord was taken 
from a baby born alive at thrty-two weeks’ gestation, but died sixteen hours 
after birth. Thirty cords were studied microscopically only—every con- 
stituent, such as Wharton’s jelly, the blood vessels, their muscle, and elastic 
tissue being scrutinized. These cords were cut at various levels: near the 
navel, at the middle, and near the placenta. After formalin fixation, paraffin 
cross sections were made and stained with hematoxylin and eosin for routine ob- 
servations, with van Gieson and Mallory stains to differentiate connective from 
muscle tissue, and with resorcin (Weigert) and orcein stains for detection of 
elastic tissue. The cords from the dead babies were utilized for the search of 
nerve tissue. The Schultze-Stéhr silver-stain technique on squeezed preparations 
was used for this purpose (Stohr, 1921). 

Twenty-five cords were studied grossly and examined for the presence of 
‘*valves,’’ folds, or other peculiarities. Microscopie longitudinal sections were 
made of areas presenting special interest or questionable structures. For some 
of the deductions and new interpretations the author kept in mind the larger 
material which formed the basis for her previous publications (1936, 19438). 


Observations 


Macroscopic Study of the Vessels—The umbilical arteries differed grossly 
from other vessels of the body by their variable appearance throughout their 
course. On the outer surface of the artery which was studied in a fresh state 
after dissection from Wharton’s jelly, there are grooves or furrows which occupy 
a part of the circumference of the vessel, and only occasionally the whole of it. 
These grooves or constrictions, partial or circular, demarcate the arteries into 
segments of various dimensions, and are a constant and striking feature of the 
vessel. They impart a peculiar and characteristic appearance to the artery 
which may resemble a string of pearls (Fig. 1). The lumina of the arteries 
differ widely in their dimensions at various levels. In some areas they are so 
narrow that only a small cannula can be inserted with difficulty. In other 
regions there are dilatations that may be as small as a millet seed, or as large as 
a pea or larger. Sometimes the dilated areas acquire a cylindrical shape, and then 
they may measure from 114 to 2 em. in length. These dilatations are known in 
the literature as noduli or gemmulae Hobokenii, deriving their name from the 
author who first described them (1669). Corresponding to the grooves on the 
outer surface, distinct prominences on the inner wall of the artery were seen 
when the vessel was studied either before or after fixation (Fig. 2). These 
protrusions were first described and demonstrated by the above-mentioned 
Hoboken (1669), who regarded them as true valves, a view much disputed by 
other investigators (M. Spivack, 1936). 

The dilatations, constrictions, and their corresponding internal folds were 
seen on blood vessels in their natural state of blood engorgement, but they 
could be made more distinct by injection of the vessel either with air or fluid. 
Frequently the furrows and dilatations were observed on cords not yet separated 
from the newborn and before dissection of the vessels from the Wharton’s jelly ; 
this is true especially for the umbilical vein. When a fixed artery was opened 
longitudinally there were, in addition to dilatations and folds, some areas which 
showed longitudinal stripes or corrugations, an anatomic peculiarity mentioned 
earlier by Stravinski (1876). The umbilical vein was studied by the author less 
extensively than the arteries. Here also partial or complete grooves were ob- 
served on the outer surface of the vessel. Often they were met at the point of 
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sharp twisting of the vessel. The vein possesses a moderately thin wall which 
appears puckered after the emptying of its contents. When a vein showing 
invaginations was opened longitudinally, transverse or oblique semilunar folds 
were found which did not close its lumen, nor decrease it considerably. In many 
cases semilunar folds on the inner aspect of the vein were not marked on the 
outer surface by constrictions. In general the folds here were found with less 
frequency than in the arteries. 


Fig. 1.—Roentgenogram of a segment of an umbilical artery, injected with an opaque 
substance. Note several constrictions, partial or circular, which impart to the vessel the ap- 
pearance of a string of pearls. 


Fig. 2.—Drawing showing the folds of Hoboken (#,7) in an arterial segment; c.c— 
corresponding constrictions on its outer surface; n,n,n, the dilatations or noduli Hobokenii (the 
dilatations, constrictions and folds in this specimen were detected after the injection of the 
vessel with saline solution). (Reproduced from Fig. 1, M. Spivack) Anat. Rec. 66: No. 2, 
Sept. 1925, 1936. 
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Microscopic Study of the Umbilical Cord.—Histologically, the so-called 
‘‘valves of Hoboken’’ present protrusions of the arterial wall in which all of its 
layers participate. They consist of longitudinal, oblique, and circular bundles 
of the media, both layers of which are appreciably thicker than in the adjacent 
portions of the vessel. On the innermost surface of these protrusions endo: 
thelial cells could be discerned. In some areas, marked on the outer surface of 
the artery by a deep constriction, a genuine doubling of the arterial wall with 
all its constituents could be observed (Fig. 3). In other areas one fold may 
consist merely of a convex thickening of the arterial wall, while the opposite 
one, whenever present, may represent an actual doubling of the vessel. In 
circular constrictions the protrusions of the arterial wall into the lumen, though 
identical in structure, varied in size as shown in longitudinal sections (Fig. 3). 


Fig. 3.—Microphotograph of an arterial segment in its natural state of blood engorge- 
ment, showing folds and nodules of Hoboken. Note the considerable thickening of both layers 
of the media in the folds and actual doubling of the arterial wall. The lumen of the vessel in 
this area is reduced to a slit. One of the nodules of Hoboken contains blood. (Longitudinal 


section, hematoxylin-eosin stain, x40.) 


The nodules of Hoboken represent the stretches of artery in which the walls are 
thinned out (Fig. 3). The special stains for elastic tissue revealed a definite 
increase in the elastic components which attained their maximum at the thickest 
portion of the fold. The semilunar folds of the vein consist of one layer of 
musculature, the bundles of which assume various directions. In some instances 
actual doubling of the wall was observed. 


Nodul 
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Unlike the ‘‘valves of Hoboken,’’ the microscopic structure of the umbilical] 
cord, as a whole, was studied extensively in the past, especial attention having 
been given to the fine architecture of its blood vessels; but even here a lack of uni- 
formity in the description of their anatomic constituents prevails. The muscula- 
ture of the umbilical blood vessels, the elastic tissue, the nerve tissue, all gave 
cause for disagreement. Every constituent of the cord, such as its sheath, 
Wharton’s jelly, the blood vessels, their musculature, elastic tissue, was 
scrutinized by the present author, but especial emphasis was placed upon the 
architecture of the vessel’s media. The blood vessels of the umbilical cord, which, 
as is well known, consist of two arteries and one vein, are embedded in a mucoid- 
like substance, known as Wharton’s jelly. As is accepted universally, the sheath 
of the umbilical cord is derived from the amnion and resembles it morpho- 
logically. Wharton’s jelly is composed of an irregular network of embryonic 
connective tissue in the meshes of which a varying amount of mucoid-like 
material is found. The cells are fusiform or stellate in shape, their nuclei are 
oval, but occasionally rod-like forms are seen. As a rule no nutrient vessels were 
present in the gelatin of Wharton, but three exceptions were noted: The nutrient 
vessels of the jelly were observed by other investigators, although at the region 
of the navel only (Minot, 1892). In the writer’s material the umbilical end of 
the cords studied was never less than two inches from the navel, in accordance 
with the birth-room technique of their severance. Unlike other investigators, the 
present one never succeeded in detecting elastic tissue in Wharton’s jelly, 
although modern methods of staining were used. In the eross sections of the 
umbilical cords the three vessels are often seen accompanied by another channel 
or strand which is considered by some authors as the relic of the vitelline duet 
and by others as that of the allantois. Among the latter, Kiistner (1876) has 
traced this structure in a 6-month fetus to the urachus in an effort to prove its 
origin. The author has frequently seen a structure the center of which is made 
up of epithelial cells and its periphery of whorls of connective tissue, that be- 
cause of their brighter staining reaction and coarser architecture contrast with 
the adjacent tissue. Sometimes the remnant retained its cavity which was lined 
with either flat or cuboidal epithelium. In the navel portions of 26 cords in 
which this structure was sought, it was found 16 times. Other investigators 
saw this remnant, which they considered as that of the allantois, either occa- 
sionally or almost regularly (Ahlfeld, 1876; Sabine, 1876; Minot, 1892; Runge, 
1909; Wetzel, 1938). The present author possesses a specimen of the ripe cord in 
whieh both the vitelline and allantoic remnants ean be seen (Fig. 4, inserts A 
and B). Morphologically, it is difficult to tell one from the other in a single 
microscopic section. 

Turning next to the umbilical arteries, in the majority of cases these were 
found to be contracted in cross sections of the cord, their lumina having stellate, 
sickle-like, or triangular contours (Fig. 4). The inner surface of the arterial wall 
protrudes inward, forming elevations of various shapes and sizes. These eleva- 
tions could be seen also with the naked eye on the slide or as the above-described 
longitudinal or oblique corrugations in the gross specimen. The arterial wall 
is composed of a one-layered intima and a thick muscular coat. The inner por- 
tion of the media consists of longitudinally arranged muscle bundles joined to- 
gether by a dense fibrillar connective tissue stroma; circular bundles were dis- 
cerned in this layer only occasionally. In the outer portion of the media there 
is a multiplicity of muscle bundles running in various directions and interwoven 
irregularly with each other to form a combination in which one or the other 
direction may predominate, more frequently that represented by the circular 
bundles. The connective tissue stroma of this layer is delicate and loose in 
texture, thereby differing considerably from that of the inner layer. The term 
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‘‘eircular layer’’ used by many investigators, although with some qualification 
(Hennberg, 1902; Shordania, 1929; Popoff, 1938) ete., in reference to the outer 
portion of the media, is misleading. It is evident from the description given 
above that in the author’s material no evidence could be found to corroborate 
the statement that the arteries possess three muscle layers, inner and outer 
longitudinal, and middle circular, as was believed by Eberth (1871) and others. 
Herzog’s view (1892) that there is only a cireular layer, the bundles of which 
are arranged spirally in a manner similar to that of the heart, is antedated 
by Tait’s (1876), who observed the double spiral arrangement of the muscle 


Fig. 4.—Microphotograph of a cross-section of a ripe cord, showing both umbilical ar- 


teries and the vein. Wh—Wharton’s jelly; note the slit- and star-like lumina of the arteries 
(hematoxylin-eosin stain, X12); inserts A and B are vestiges of the allantois and the vitelline 
duct (the differential diagnosis between these structures is impossible in a single microscopic 
section). ‘The cavity of one of the vestiges (insert A) is obliterated and lined with several 
layers of epithelial cells. The periphery consists of a concentrically arranged connective tissue 
layer. (Weigert stain, x480.) The Wiegert stained microscopic section was selected for photog- 
raphy because it rroduced a better figure than a section stained with hematoxylin-eosin. 
The other vestige (insert B) presents a distinct cavity, lined with two layers of epithelial cells 


and surrounded by whorls of connective tissue. 


(Hematoxylin-eosin stain, 480.) 
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fibers, to which arrangement he ascribed considerable functional importance. 
Later (1935) von Hayek took up a detailed study of this question again, and 
he stresses the spiral and snail-like course of the muscle bundles in the media 
of the umbilical arteries. 

The writer had no trouble finding elastic tissue in the umbilical arteries, the 
presence of which was denied in the past by some investigators. The 
umbilical arteries in contrast to other arteries of the same caliber do not possess 
a well-developed lamina elastica interna, claimed to be present in attenuated form 
by some authors (Shordania, 1929; Popoff, 1938) and others. But the arterial 
media contains a considerable amount of elastic tissue not as a continuous struc- 
ture, but in the form of specks, clumps, or fine wavy fibrils (Fig. 5). On the 
other hand, in the vein the lamina elastica interna is well defined as a sharply 


Fig. 5.—Microphotograph of an artery, showing the distribution of elastic tissue (el), as 
fine, wavy transverse fibrils within the inner portion of the media. Note the wide lumen of 
the vessel (cross-section, orcein stain, X47). 


outlined wavy structure underneath the intima (Fig. 6). Its presence here 
differentiates the vein from the artery. Ordinarily the contracted artery with 
its slit-like lumen is differentiated easily from the wide vein by the naked eye or 
microscopically by the routine hematoxylin-eosin stain (Fig. 4). But in some 
specimens the differential diagnosis would have been difficult if not for the 
presence of the lamina elastica interna (Compare Figs. 5 and 6). 

_'. The distribution of muscle bundles in the vein differs from that of the artery. 
Although the muscle fibers immediately under the intima run principally in 
a longitudinal direction, quite often an addition of some circular bundles, which 
even predominate sometimes, could be detected. In the mid-portion of the 
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media and toward the periphery numerous circular bundles intertwine freely 
with the longitudinal ones. At no place in the media is a division into layers 
seen, contrary to the assertions made by other investigators (Shordania, 1929; 
Popoff, 1938; et.). A characteristic feature of the media is the loose consistency 
of its connective tissue stroma which is of such delicacy that the structure ap- 
pears like a fine sieve or the film of a soap bubble on the verge of breaking. 
The character of this connective tissue, filling out the wide spaces between the 
muscle bundles, is responsible for the sponginess of the media. Like most ob- 
servers the present writer did not see vasa vasorum in the umbilical vessels. 
The adventitia was found wanting by her and by several other students of the 
cord, although Virchow described an outer coat in the umbilical vessels as early 
as 1858, and Shordania used the term ‘‘adventitia’’ as late as 1929. 


“f 


Fig. 6.—Microphotograph of an umbilical vein, illustrating the well-developed and sharply 
outlined membrane elastica interna (mem, el.) (cross-section, orcein stain, 47). 


It is interesting and puzzling that thus far no indisputable proof of the 
presence of innervation in the umbilical vessels has been found in the extensive 
literature. The discussion pertaining to this question began at the time of 
Galen and has occupied the minds of scientists during the past 300 years. A 
detailed review of the old literature was given by Schott over 100 years ago 
(1836); he was one of the early exponents of the view that nerves are present 
in the abdominal portions of the umbilical vessels and in the cord itself only 
near its attachment to the navel. He arrived at this conclusion by means of 
anatomic dissection, giving no microscopic evidence for his contention. Valentin 
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Fig. 7.—Microphotograph of the adventitia of the abdominal umbilical artery, obtained 
from a full-term stillborn. A. The main nerve trunk gives off branches at a and Bb. The axons 
are wavy and some of them exhibit varicosities. The paler appearing axons are out of focus; 
this thick, squeezed preparation was hard to photograph. (Schultze-Stéhr silver stain, 370.) 
B. Two fine nonmedulated nerve fibers alongside. a nutrient vessel from the same section as 
A, nee and beading well demonstrated.. (Squeezed preparation, Schultze-Stéhr silver 
stain, xX A 
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(1837) and Kolliker (1879) not only corroborated, but even extended the find- 
ings of Schott. These authors claimed that the proximal portions of the 
umbilical cord are supplied with a nervous apparatus, but like their predecessor 
they gave no illustrations to prove their assertions. In the present century a 
few investigators such as Mabuchi (1924), Danez (1931), and others (complete 
literature, M. Spivack, 1943), restudied the question. They claimed to have 
found nonmedullated nerves and nerve-endings within the arterial wall, a view 
which is strongly disputed by P. Stohr, Jr. (1928, 1932, 1988). In a recent 
work (1943) the present author using the Schultze-Stohr silver stain and the 
methylene blue supravital method was unable to find nerves in any portion of the 
umbilical cord proper. But availing herself of the same staining methods she 
has shown the presence of nonmedullated nerves in the abdominal portions of 
the umbilical arteries, thus presenting for the first time the microscopic evidence 


Fig. 8.—Microphotograph of the adventitia of the intra-abdominal portion of the vein; 
same fetus as above. The nerve bundle consists of several axons, some of them show clearly 
the varicosities. (Squeezed preparation, Schultze-Stéhr silver stain, <x380.) 


of the presence of innervation in the vessels of this area. In the present com- 
munication, she is able to corroborate and amplify her previous positive findings 
by demonstrating again the presence of nerves in the intra-abdominal stretches 
of the umbilical artery (Fig. 7). She can also show for the first time an illus- 
tration of nerve fibers in the adventitia of the intra-abdominal segment of the 
umbilical vein (Fig. 8). For clarity’s sake the reader is reminded that the 
positive findings here concern only the abdominal portions of these vessels. 


Discussion 


The author will not dwell at great length upon the theories concerning the 
function of the so-called ‘‘valvulae Hobokenii.’’ Suffice it to say that she does 
not consider them to be true valves either from the anatomic or from the fune- 
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tional point of view. Histologically, these structures are, as described above, 
protrusions of the arterial wall in which all of its layers participate. This de- 
scription does not conform to the accepted conception of a genuine valve, which 
consists of an elastic-fibrous base covered with a layer of endothelium. Some of 
the older writers have pointed out correctly the inadequacy of these structures 
to obstruct the backflow of blood, as is supposed true valves would do. The 
author’s experience with the injection method of the umbilical vessels is in com- 
plete accord with this view. At no time was a complete barrier to the flow of 
fluid obtained in only one direction. However, some hindrance to the stream 
was encountered when it met a constricted area. It is preferable, therefore, to 
refer to these questionable structures as folds, a term which does not carry the 
connotation of a specialized function. Mention may be made at this point that 
Spanner (1935) observed similar structures, which he designates ‘‘Polster,’’ in 
the veins of the chorionic villi after injection with gelatine. He ascribes to them 
a sphineter-like function, aimed at slowing up the current of blood in the 
eapillary network of the villi. This favors the heightening of the exchange of the 
metabolic products between the fetal and maternal blood streams. That a sphine- 
ter-like action might be exercised by a muscular structure is understandable from 
the morphologie point of view. Whether nature has intended them actually for 
the purpose postulated by Spanner is, of course, another matter. 

When a constricted area of a fresh artery was subjected to procedures that 
destroyed, overstretched, or relaxed the circular bundles, obliteration of the con- 
strictions and their corresponding folds resulted often. The integrity of the 
circular muscle fibers and their state of tonicity appeared to be essential in main- 
taining a given area in a state of constriction. The degree of the invagination 
on the outer surface of the vessel, in its turn, conditioned the depth of the fold 
on the inside. Whether the contractile muscular folds with their proved capacity 
for hindering a current of fluid in either direction possesses also a controlling 
influence upon the fetal stream through a sphincter-like action remains to be 
proved. It is conceivable that under physiologic conditions these muscular 
structures, alternately contracting and relaxing, may affect the caliber of the 
umbilical arteries in accordance with the circulatory needs of the fetus. 

The question of the mode of production of these folds is intriguing and is 
subject to dispute. Several explanations were given by various investigators, 
but none was received universally. The torsion of the blood vessel in its course 
ean be discarded justly as the cause of their production, since the constrictions 
and their corresponding folds are seldom seen at the point of its sharp turning. 
This is demonstrated particularly well by the x-ray photographs of the injected 
cords by which method they were detected in the initial stages of this study 
(Fig. 1). 

The folds cannot be considered, as they were at one time, as artefacts in the 
sense that they might have been produced by the methods of the investigators. 
True enough the dilatations and constrictions were detected and best seen after 
the injection of the artery with either air or fluid, but they could be and were 
found also in the umbilical vessels in a state of natural blood engorgement. 
The blood that filled the vessel accentuated the difference in its caliber at various 
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levels. as well as the configuration of its wall. The essential prerequisite for this 
occurrence is the uneven build of the vessel’s wall which thus responds to pres- 
sure from within. 

It is an old and uniform observation that the umbilical arteries have a pow- 
erful media and a great capacity for contraction. Often their lumina are found 
to be slit-like and compressed almost to disappearance, especially in areas con- 
taining folds. According to Demelin (1897) the umbilical arteries after birth 
remained impervious under pressure up to 120 to 160, whereas the normal sys- 
tolic blood pressure in the newborn fluctuates between 60 and 65 (quoted from 
Willson, 1922). <A similar figure of 70 to 75 for the newborn’s blood pressure 
was obtained by Haselhorst in 1929. He measured it in the umbilical arteries 
just after the birth of the child. The present author, as others, observed the 
difficulty of injecting the umbilical arteries soon after the delivery of the in- 
fant. As the literature reveals, the umbilical arteries possess great irritability 
and a tremendous capacity to contract powerfully in response to various stimu- 
lations. Mechanical, thermal, and electrical agents were used to evoke the con- 
tractility of the umbilical arteries. Here the author will touch merely upon this 
phase of the subject, not aiming at all to present the complete literature. Rech 
(1925), by perfusing the umbilical arteries with gas containing fluids, proved 
their extraordinary contractility in response to stimulations with oxygen. He 
considers the oxygenation of the newborn’s blood after establishment of its pul- 
monary respiration as the main factor in bringing about the closure of the um- 
bilical arteries, thermal and mechanical influences playing only an assisting 
role in this process. von Hayek (1935), and others before him, also observed 
the characteristic ability of the umbilical arteries to narrow their lumina, almost 
to disappearance, but he ascribed this phenomenon to the snail-like course of the 
muscle fibers, an arrangement of the musculature which requires less contractile 
power for complete closure than a circular course of similar fibers. The custom 
of some primitive peoples for the mother to sever the umbilical cord with her 
own teeth (Engelmann, 1883) confirms the fact that the umbilical arteries have 
an intrinsic capacity to check their bleeding in unaided labor. Precipitated 
labors with complete rupture of the funis without hemorrhage from its stump 
is another clinical proof of this extraordinary feature. Experience since long 
ago has taught some clinicians that ligation of the cord is not paramount in the 
care of the stump. -In Rachmanow’s (1914) series. of several thousand cases the 
cords were not tied and not a single newborn died from hemorrhage. He warns, 
however, that spontaneous cessation of pulsation of the cord and establishment 
of respiration are essential conditions before its severance. Many factors pres- 
ent during the delivery of the infant, such as the cooling of the cord after leav- 
ing the uterus, its handling by the attendant, its stimulation by the oxygenated 
blood of the breathing newborn, may bring about powerful contractions of the 
umbilical arteries. The folds of Hoboken, obstructing still further the lumina 
of the arteries, contribute to the perfection of the mechanism of their closure. 

The well-known observation that the major portion of the placental blood 
can be drained back to the newborn in the first few minutes of its life has re- 
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ceived recognition in the recent literature (Windle, 1940). In 120 cases Hasel- 
horst and Allmeling (1930) observed an average increase of 98 Gm. in the in- 
fant’s weight by tying the umbilical cord after its cessation of pulsation. The 
first minute post partum furnished 51 per cent of the increase. Frischkorn and 
Rucker (1939) approached the subject differently. They obtained a mean in- 
erease of 548.48 red cells per 1 ¢.c. mm. of blood in those infants whose tying of 
the cord was delayed until its pulsation had ceased. The material of 59 cases. 
thus treated, was compared with 333 others which served as controls. The fact 
that the newborn augments its blood volume soon after birth indicates that it re- 
ceives more blood than it returns in a given period of time. It also means that 
a hindrance of circulation occurs which affects more the arterial than the 
venous path. The anatomic peculiarities of the arteries are sufficient in them- 
selves to embarrass the blood stream flowing from the fetus; however, they are 
helped by other factors. During the first few minutes post partum the uterus 
contracts and compresses. partly the placenta (Brandt, 1933). Obviously the 
blood vessels of the squeezed placenta, while furnishing resistance to the influx 
of blood, will not hinder the outflow. This furnishes an additional mechanism 
for obstructing the blood current returning from the fetus. On the other hand 
the umbilical vein has less contractile power than the umbilical arteries, and as a 
rule retains a fairly large lumen after its birth.- Moreover, the compression of 
the placental vessels, while hindering the stream from the infant will not inter- 
fere—at least, in the first few moments post partum—with the current toward 
it. Then, too, the flow of blood to the baby is facilitated by the negative intra- 
thoracic pressure, already established with the onset of respiration. It can 
readily be seen from the foregoing that nature has made generous. provisions 
whieh render the umbilical arteries almost impervious to the blood stream soon 
after birth and thus forestalls its loss. Meanwhile it allows the venous path 
to function and thereby safeguards the circulatory interests of the child. 

The author mentioned that in her previous work she had failed to find nerve 
tissue in the umbilical vessels of the cord proper. To her mind no eonclusive 
evidence has been furnished by those who claimed positive findings. Although 
her criteria for diagnosing peripheral nerve fibers were rigid—not only vari- 
eosities but the presence of nuclei of Schwann’s cells or a connection with a 
definite nerve bundle were the diagnostic requirements—they were not too rigid 
for detecting them in the abdominal portions of the same vessels. The author 
knows only too well from experience the difficulties in staining peripheral nerve 
fibers; she also appreciates the limitations of a negative findings. However, she 
feels that the existence of innervation in the umbilical cord proper must be con- 
sidered not proved for the time being unless better evidence, based on stricter 
morphologic criteria, is adduced by the advocates of its presence. The great 
contractility of the umbilical arteries is hard to reconcile with the apparent lack 
of innervation in their major portion, even if the humoral theory of muscle 
stimulation and impulse conduction be evoked. In the face of the seeming ab- 
sence of innervation, the modus operandi of stimulation, and contraction of the 
musculature of the umbilical blood vessels shall remain, for the present, a physi- 
ologie enigma. 
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The detailed study of the cord and its vessels, no matter how irrelevant to 
practical obstetrics at the time, was not altogether an idle pastime. At one 
or another phase in the history of the study of the umbilical cord, the data ac- 
cumulated through centuries brought about a better understanding of the fune- 
tions of this important fetal structure and placed some of the empirically ac- 
quired knowledge on a scientific basis. 


Summary 


The umbilical vessels differ anatomically from other vessels of similar caliber 
in several essential ways: (1) in the presence of folds and nodules of Hoboken 
in the arteries and of semilunar folds in the vein; (2) in the absence of true 
valves; (3) in the peculiar distribution of elastic tissue; (4) in the strongly 
developed arterial media the powerful contractions of which are ascribed by 
some authors to the spiral or snail-like course of its muscle fibers; (5) in the 
absence of vasa vasorum and adventitia; (6) in a very delicate connective tissue 
stroma which contributes to the sponginess of the vein; (7) and lastly, in a 
nervous apparatus the existence of which thus far has eluded its positive dem- 


onstration. 


It is a pleasure to acknowledge once more my gratitude and indebtedness to Dr. Otto 
F. Kampmeier, Head of the Department of Anatomy, for the invaluable help and generous 
counsel received from him throughout this study. 
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COMPOSITION OF THE HUMAN PLACENTA 
I. Proximate Composition 
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(From the Research Laboratory, Children’s Fund of Michigan, and the Department of 
Obstetrics, Henry Ford Hospital) 


HE complex mechanism for the nutrition of a human embryo, from the time 

that the fertilized ovum imbeds in the uterus to the time of birth when the 
fetus becomes an independent organism, must function through that highly 
specialized structure, the placenta. This organ, which has been likened to a 
‘‘transitory liver,’’! serves as a storehouse of building and maintenance materials 
from which the fetus, in a highly selective manner, draws its nutriments for 
growth and development. The placenta is indeed an intricate organ, varying 
so widely in different types of animals that its diverse forms seem only distantly 
related, yet its purpose is the same in all—to store and transport nourishment 
from mother to embryo and, in the mammalian type at least, to provide a 
mechanism for returning end products of fetal metabolism to the maternal 
blood. 

Another means of protecting the embryo and, to a limited extent, for supply- 
ing nourishment and disposing of waste materials is provided by the amniotic 
fluid. Observations of Zangemeister and Meissl,? Makepeace, Fremont-Smith, 
Dailey, and Carroll,? and Cantarow, Stuckert, and Davis* on its physical 
properties and chemical composition have shown that, although the amniotic 
fluid may originate as a dialysate in equilibrium with the maternal and fetal 
body fluids, as pregnancy advances it becomes more diluted by fetal urine. It 
is noticeably high in uric acid, in which it exceeds the content of the maternal 
blood. The presence of meconium in the amniotic fluid and the phenomenon 
of fetal swallowing presupposes the contribution of some nutriment factors by 
this route. The presence of vitamin A in the amniotic fluid has been attributed 
to this meconium source, and small regularly occurring quantities of carotene 
have been assumed to come from the placenta.® Possibly owing to the alkalinity 
of amniotic fluid, vitamin C has not been found in it.° 

During studies* of the secretion and composition of milk by healthy 
mothers,** placentas were obtained from nine healthy multiparas, following 
normal deliveries at full term. The proximate composition of the placentas 
(wet and dry weights, protein, fat, ash, and energy) is presented in this paper. 
The lipid and vitamin distributions are given in following papers.’® 1*® The 
mineral analyses will be reported subsequently. 


*The investigation of the composition of the placenta was a part of studies of mothers 
during pregnancy and lactation, the composition of their milk, and the growth of their infants. 
Partial support for the investigation was given by the Nutrition Foundation, Inc. 
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Placental Structure and Function 


Structurally, the placenta is the tissue formed at the juncture of the vascular 
systems of the embryo and of the maternal organism. The closeness of. this 
contact varies for different types of animals; it may be a very loose connection 
in which the barrier between the two blood circulations is quite substantial, 
such as the epitheliochorial type found in the horse and pig,’ or the barrier may 
be a thin one by which the two circulations are closely bound, as in the hemo- 
chorial type found in man, monkeys, and the lower rodents.’* The extensive 
contact between maternal and fetal circulations in man represents an area 
which has been estimated by Christoffersen?® as between 10 and 13 square 
meters. 

By the end of gestation the fetal portion of the human placenta has 
developed to such an extent that it forms the major part of the organ. In the 
process of growth the chorionic villi have burrowed deeply and. interfused 
with the uterine tissue, where they are bathed in a pool of the mother’s blood. 
Through their semipermeable covering, nutriments from the mother’s blood are 
able to pass into the placental blood and be carried to the fetus, and excretory 
products are returned from fetus to mother. In all probability the villi do not 
act simply as mechanical filters, for as Corner?® emphasizes, their covering is 
living tissue, and it may be able to act upon substances which pass through it, 
partially digesting them, or otherwise altering their chemical and physical 
nature. 

The placenta, essentially an organ with a nutritional function, is well 
supplied with carbohydrate, protein, fat, enzymes, vitamins, hormones, and 
minerals. Though there is a dearth of information as to the progressive changes 
in the chemical composition of any one type of placenta, there can be no doubt 
that its chemical composition during gestation varies to suit the demands made 
upon it by the growing fetus. Szendi?! has given evidence of a succession of 
peaks in the glycogen content, first in the maternal part of the placenta, then 
in the fetal part, then in the fetal lung, and lastly in the fetal liver. Hard, 
Reynolds, Orr, and Winbury”? point out that placental carbohydrate and fat are 
reduced in the last quarter of pregnancy and it may well be that such changes 
in the placenta during development produce changes in its permeability and 
secretory activity. According to Zsigmond and Scipiades,?* the vitamin C con- 
tent of the placenta increases during the course of pregnancy and then decreases 
near its termination. Another example of this changing content and permeability 
lies in the evidence that the rate of transfer of radioactive sodium across the cat 
placenta is very low in early pregnancy, but increases sixty-fold as gestation 
progresses, and then decreases somewhat at term.”* 

Besides acting as a supply depot, the human placenta seems to have a 
variety of other functions, among them that of being chief excretory organ of 
the fetus. As demonstrated by Brooksby and Newton” it also influences the 
water retention of the maternal organism. Upon the bursting of the amniotic 
sae and the destruction of the fetuses of pregnant mice about two-thirds of the 
way through gestation, they noted that the placenta was retained for some days 
and delivered at a time corresponding to normal full term. The animal did 
not return to its original weight until the placenta had been delivered, and 
this seemed to show that the placenta has the specific effect of giving rise to 
water retention. Needham” states: ‘‘In endocrinologic complexity, therefore, 
the placenta seems to outdo even the pituitary.’’ Hormones similar to those of 
the anterior pituitary have been demonstrated?” 8 and, since endocrine functions 
of the ovary are duplicated, the placenta may well be considered as an endocrine 
gland. 
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Boyd and Wilson ”° found that the placenta does not act solely as an organ 
of transmission, but absorbs lipoidal materials and then secretes them in suitable 
proportions. This regulatory role is substantiated by Neuweiler’s studies®® on 
thiamine storage and transmission, from which it is evident that the placenta 
controls the amount of thiamine so that the fetus receives a sufficiency and is 
protected from an excess. 

According to Chang and Gaddum,*! human placenta contains the richest 
supply of choline as acetylcholine in the body, with the exception of the spleen. 
This is derived wholly from the villous tissue of the fetal placenta, and the 
uterine muscle is very sensitive to it, the inference being that the acetylcholine 
of the placenta plays a part in the muscular contractions at birth. Needham** 
says: ‘‘It seems, on the whole, as if the embryo itself has little active part to 
play in mammals in the causation of birth . . . and that the arrangements have 
—_ relegated to the placenta and to an endocrine correlation in the maternal 

Fetal nutrition depends to a large extent upon the efficiency of the trans- 
mission of material across the placental barrier. Only material which can be 
carried in solution by the blood and can pass through the semipermeable walls of 
the villi penetrates the placental barrier. Oxygen, carbon dioxide, and many 
chemical compounds of low molecular weight are transmitted through the mem- 
branes of all placentas. The red blood cells of the mother normally do not 
pass into the blood vessels of the fetus, nor those of the fetus into the mother’s 
circulation. Proteins of large molecular structure are not transferred, but must 
be broken down into their component amino acids or proteoses. Fetal fat is 
synthesized from other lipid components passed from the mother’s blood to that 
of the fetus and is quite different, chemically, from the body fat of the mother, 
being richer in palmitic and containing less oleic and stearic acids.** Antibodies 
do cross the placental membrane, hence the immunity of the infant. Certain 
virus diseases, too, are known to gain access. Vitamin D, ascorbic acid, thiamine, 
and riboflavin are known to be present in the human placenta and to be passed 
through it in regulated amounts, and vitamin A and carotene to a lesser extent.’® 


Experimental 


Each of the placentas analyzed was obtained in the hospital delivery room 
two to thirty-five minutes after the birth of a normal infant. After delivery, the 
placenta was placed in a 1,500 ml. specimen jar and transported to the labora- 
tory. Five hundred milliliters of saline solution (0.9 per cent sodium chloride) 
was added and the excess blood and the umbilical cord were removed. Blood 
clots were removed by gentle squeezing with the hands, since the use of stirring 
rods or shaking was not successful or caused breaks in the placenta and conse- 
quent loss of internal tissue fluids. Two additional washings were made, using 
250 ml. of saline solution for each. This procedure was sufficient to remove 
external blood. 

After washing, the placenta was rinsed with double distilled water to remove 
the saline solution, and was allowed to drain for a few seconds but was not 
wiped. After weighing, it was put through a tin-plated grinder and the ground 
material collected in a two-liter evaporating dish. The grinder was washed with 
double distilled water, and the washings were mixed with the ground placenta to 
form a suspension. Aliquots of 80 to 90 Gm. of this suspension were placed in 
weighed 250 ml. centrifuge bottles, frozen at —50° F. and dried to constant 
weight from the frozen state under high vacuum.** After the dry weight was 
recorded the samples were powdered, placed in amber glass jars, and stored 
in a desiccator. 

Total nitrogen was determined by the macro-Kjeldahl procedure of Scales 
and Harrison,** and fat (ether-soluble) by a method based upon the procedure 
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given by Tidwell and Holt.*° To obtain total ash values, after ether extraction 
the sample was ashed overnight in a muffle furnace at 500° C. The Parr Oxygen 
Bomb Calorimeter was used to determine energy.*® 


Results 


During pregnancy the growth rate of the placenta does not parallel that 
of the fetus, since the former attains its maximum size early in gestation.” 
According to Wolfram** a definite ratio exists between the weight of the 
placenta and the weight of the fetus throughout the period of gestation. In 
the seventh month of pregnancy he found the ratio of fetal weight to placental 
weight to be 3.7 to 1, while at term it had increased to 7.5 to 1. Aberle, Morse, 
Thompson, and Pitney*’ studied 4,003 full-term births, male and female, and 
concluded that the correlation coefficients (+.506 for males and +.484 for females) 
showed that the weight of the placenta and the weight of the fetus influence each 
other to a large extent, but the fact that the correlation coefficient is not higher 
shows that other important influences must operate. For females they found 
the ratio of infant to placental weight to be 5.7 to 1, for males 5.8 to 1. For 
the placentas and full-term infants (all female except one) in this study the 
ratio was variable, ranging from 3.1 to 9.4, with an average of 6.5 to 1 
(Table I). 


TABLE I. RATIO oF INFANT BIRTH WEIGHT TO WEIGHT OF HUMAN PLACENTA 


RATIO OF BIRTH 

THIRD STAGE PLACENTA WEIGHT TO FRESH 
BIRTH WEIGHT OF LABOR FRESH WEIGHT WEIGHT 

SUBJECT (GM.) ( MIN.) (GM.) OF PLACENTA 

LF 3,890 5 661 5.9 to 1 
VG 3,720 + 453 8.2 to 1 
VK 3,070 12 327 9.4 to 1 
VL 3,500 2 414 8.4 to 1 
JM 3,680 3 592 6.2 to 1 
DM 3,070 + 998 3.1 to 1 
CO 3,440 35 713 4.8 to 1 
VS 3,230 10 444 7.3 to 1 
AS 3,260 ~ 642 5.1 to 1 
Average 3,429 - 583 6.5 to 1 


The wet weights of the washed placentas (Table I) ranged from 327 to 998 
Gm., with an average of 583 Gm. This variation was greater than that among 
the infant birth weights which ranged from 3,070 to 3,890 Gm. Largest birth 
weights were not indicative of larger placentas for the heaviest placenta, 998 
Gm., came from the mother whose infant was the smallest. Aberle, Morse, 
Thompson, and Pitney*? found a mean placental weight of 597 Gm. for female 
infants, 607 Gm. for males. They made no attempt to estimate the weight of 
placental tissue exclusive of blood, but weighed the placenta, cord, and mem- 
branes after removing blood clots with forceps, a procedure which may account 
for their somewhat higher values. 

The dried weights of the placentas showed less variation, although the 
highest dry weight, 96.3 Gm., was double the lowest, 45.2 Gm., the average being 
71.8 Gm. (Table II). The dry substance averaged 13 per cent of the wet 
weight, and the average moisture content of 87 per cent, ranging from 85 to 94 
per cent, shows the human placenta to be an organ relatively high in water, 
compared with glandular organs and muscle. The per cent water content of 
placenta is similar to that given for testes, 84.5 per cent, by Taylor, Pollack, 
and Williams,*® but the other human tissues reported have lower moisture 
contents than placenta, notably the skin, 59 per cent, and adrenal glands, 61 
per cent. The per cent dry weight of placenta is similar to that of the thymus 
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TABLE II, PROXIMATE COMPOSITION OF HUMAN PLACENTA 


SUBJECT | WATER CONTENT* DRY WEIGHT TOTAL ASH | TOTAL ENERGY 
PER GRAM 
DRY WT. 
PER CENT PER CENT PER CENT|PER CENT} (CAL- (CAL- 
| GM. WET WT. GM. WET WT. GM. WET WT. | DRY WT. | ORIES) ORIES ) 
LF 564.7 85 96.3 15 7.6 je | 7.8 510 5.3 
VG 383.3 85 69.7 15 5.2 i HES | 7.5 345 4.9 
VK 281.8 86 45.2 14 3.4 1.0 7.4 237 5.2 
VL 355.8 86 58.2 14 3.9 0.9 6.7 306 5.3 
JM 502.0 85 90.0 15 11.6 2.0 12.9 443 4.9 
DM 933.7 94 64.3 6 4.3 0.4 6.7 342 5.3 
160) 654.6 92 58.4 8 3.6 0.5 6.1 309 5.3 
VS 375.9 85 68.1 15 3.6 0.8 5.2 362 5.3 
AS 546.0 85 96.0 15 16.0 2:5 16.6 451 4.7 
Average 510.9 87 71.8 13 6.6 12 8.6 367 5.1 
SUBJECT | TOTAL NITROGEN | TOTAL PROTEIN t TOTAL FAT 
PROTEIN 
PER CENT PER CENT | PER CENT PER CENT |PER CENT} TO FAT 
GM DRY WT. GM. WET WT. | DRY WT. GM. WET WT. | DRY WT. RATIO 
LF 11.90 12 74 ij KS 4.3 0.66 4.5 ae 
VG 8.47 12 53 12 76 2.7 0.59 3.8 20 
VK 5.70 is 36 11 79 1.9 0.58 4.2 19 
VL 7.27 12 45 A | 78 2.4 0.57 4.1 19 
JIM 10.56 12 66 11 73 ef 0.62 4.1 18 
DM 8.06 12 50 5 78 2.4 0.24 act 21 
co 7.44 13 46 6 80 2.0 0.28 3.4 23 
VS 8.64 13 54 12 79 2.8 0.62 4.1] 19 
AS 10.52 11 66 10 68 2.2 0.34 2:3 30 
Average 8.73 12 55 10 77 2.7 0.50 3.8 20 


*Fresh or wet weight minus dry weight. 
*Nitrogen multiplied by 6.25. 


and testes of rats.*® Other rat organs—liver, heart, lung, kidney, brain, muscle, 
and spleen—have higher percentages of total solids.*® Soft organs of beef 
(heart, liver, kidney, brain, lung, stomach) and beef, veal, lamb, and pork muscle 
have lower water contents than does human placenta.*’ In fact, in water content 
the placenta more closely resembles such substances as milk or egg white. Its 
moisture content at term approximates that of a human fetus of about five and 
one-half months. Givens and Macy*! have shown that the water content of the 
human fetus gradually decreases from 92 per cent at the third month to 72 per 
cent at birth. Individual organs do not necessarily show parallel changes in 
water content. According to Hard, Reynolds, and Winbury,” the guinea 
pig placenta is constant in its water content throughout gestation, fluctuating 
only +0.96 and —0.99 from a mean of 83.5 per cent. They found that the slight 
moisture. decrease which occurred by the end of gestation was attributable to 
the maternal part only. In its high water content the placenta may seem to 
resemble an organism’ in an early stage of development. However, investi- 
gators*? ** have pointed out that the histologic and oxygen consumption studies 
of the human placenta during its development indicate that all of the morpho- 
logic and metabolic changes, which in the human body take a lifetime, occur in 
the placenta during the period of gestation. . It is, then, at term an aged organ. 

The average nitrogen content of the whole placenta was 8.73 Gm., a figure 
which approximates the nitrogen content of a 5- to 6-month-old fetus, i.e., 8.59 
Gm.** The protein content. of the placenta (nitrogen multiplied by 6.25) varied 
from 5 to 12 per cent of the fresh weight, averaging 10 per cent. Of the dry 
weight, with variations from 68 to 80 per cent, the average protein content was 
77 per cent. On the wet weight basis, the content was far less than is found 
in most glandular organs and muscle,*® but approximated the amounts found 
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in egg white.*® Compared on the dry basis, the protein content agrees well 
with values for beef organs, and mammalian, avian, and crustacean muscle 
tissue.*° 

The fat content (ether-soluble) of the placenta is not high, varying from 
0.24 to 0.66 per cent of the wet weight, and on a dry basis from 2.3 to 4.5 per 
cent, averaging 3.8 per cent. These values for ether-extractable material es- 
sentially represent the neutral or storage fat, and on the dry basis approximated, 
in general, the neutral fat content of rat and beef organs.*® #7 According to 
Hard, Reynolds, and Winbury,” the fat content of the placenta is con- 
centrated mainly in the fetal part. 

In their protein to fat ratios, the placentas averaged 20 to 1, varying from 
17 to 30. In the same approximate range of values fall the ratios of such tissues 
as beef brain, kidney, heart, lung, stomach, and lamb muscle.** * 

The majority of the total ash values ranged from 5 to 8 per cent of the dry 
weight, which corresponds to values found for crustacean muscle and_ beef 
organs.*® However, two placentas had ash contents of 13 and 17 per cent, re- 
spectively, making the average 8.6 per cent, which is somewhat higher than the 
amount in many animal tissues. Total ash per placenta averaged 6.6 Gm., which 
approximates the amount in a human embryo of five and one-half months.** 

The energy value of the dried placenta was about 5 calories per gram, with 
a range of 4.7 to 5.3. This is approximately the calorie value of dried cow’s 
milk,* and is slightly less than that for dried human milk.*® 


Summary 


From analyses of nine human placentas, values are given for wet weight, 
total solids, water content, nitrogen, protein (nitrogen multiplied by 6.25), fat 
(ether-soluble), ash, and energy. The water content was high and variable, 
averaging 87 per cent, while the dry weight averaged 13 per cent of the fresh 
weight. Protein averaged 77 per cent of the dry weight; fat, 3.8 per cent; and 
ash, 8.6 per cent. The average energy value of the placenta tissue was 5 calories 
per gram dry weight. 


Nore.—The second contribution on this subject, dealing with the lipid content of the 
ylacenta, will be included in the next issue. 
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THE TREATMENT OF PSYCHOGYNECIC DISORDERS BY 
HYPNOANALYSIS 


WiuuiaM S. Kroger, M.D., Cuicaao, ILL. 


HE recent upsurge in psychosomatic medicine has given the profession a new 

understanding of old problems. It has shown that our division of medicine 
into specialties was arbitrary. In the multiple lights cast by psychosomatic 
investigations, the outline of once clear-cut clinical entities resolve themselves 
into component shadows. They do not fall in any one direction, but have the 
distressing habit of overshadowing several specialties. 

This is forcefully demonstrated in functional gynecologic disorders, since it 
is obvious that these processes are the result of psychologic and physiologic 
factors. Psychogynecic derangements would therefore be a better term. The 
publie is demanding help in this overlapping field. Therapy must be rapid, 
efficacious, and applicable to patients in all income groups. 

Cooke’ states, ‘‘ Ninety-five per cent of the severity of human suffering is 
mental; a great deal of the symptomatology encountered in the practice of 
gynecics is of purely mental origin. Therefore, if we are to relieve the major 
part of our patients’ suffering, we must do so through psychotherapy, and suc- 
cessful psychotherapy must be based upon an understanding of the patients’ 
mental processes.’’ The solution certainly will not be found in making the 
patient a traveling case history. Instead, the responsibility lies squarely with the 
gynecologist who is usually the first ‘‘specialist’’ to see the patient. The 
gynecologist can be of inestimable value in the field of prophylactic medicine 
because his contact with the disorder is early. Although psychogynecie disorders 
are of psychologic origin, and therefore in the field of the psychiatrist, he rarely 
sees the problem until it is far advanced and frequently incurable. Also, a 
thorough investigation of the emotional factors involved in psychogynecie com- 
plaints is impossible when there is too much division of authority. 

A method which offers a relatively short and effective treatment when 
properly applied in functional gynecologic disorders is hypnoanalysis. Un- 
fortunately, the preponderance of scientific work in this field is being done by 
psychologists for nonclinical investigation. 

Hypnoanalysis has been used successfully to ameliorate many sensations of 
an unpleasant nature. It is known to be an effective and rapid form of therapy. 
At present it is being used extensively for the treatment of battle fatigue and 
other war neuroses. We agree with Brenman and Gill? who state, ‘‘Of all the 
methods of hypnotherapy, hypnoanalysis is the youngest and thus the least 
widely employed. It is our opinion, however, that it holds the greatest promise 
for a shortened method of psychotherapy.’’ The skepticism and prejudice by 
the laity and profession are now diminishing in view of the increasing number of 
favorable reports. 

409 


\ 


410 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


We feel that hypnoanalysis is a valuable adjunct to our therapeutic arma- 
mentarium because it effectively speeds up the diagnosis and obviates prolonged 
therapy. The technique of hypnoanalysis can be mastered by any physician 
who ‘is familiar with the problems of psychodynamics and has a good under- 
standing of psychological processes. 

Many investigators acknowledge that the relief of psychogynecic condi- 
tions result from unintentional suggestions, irrespective of the therapy used. 
Since weak suggestion has been effective in bringing about cures, a type of 
psychotherapy utilizing modern and scientific suggestion and analysis as the 
main implement should be much more effective. 

Pure hypnosis as described by the earlier investigators, Forel, Bernheim, 
Liebault, and Charcot, has been found wanting in many respects because only 
symptoms were removed. Hypnoanalysis, a combination of hypnosis and 
psychoanalysis, is a rational psychotherapeutic procedure. It is more effective 
because ‘‘insight’’ into the basic emotional difficulties responsible for the symp- 
toms are recognized by the patient as the mechanism of cure. 

Hypnoanalysis elicits underlying psychogenic and behavior disorders and 
enables the therapist and patient to ascertain the factors responsible for the 
symptom complex. It is used as a means of penetrating below the resistances of 
the patient and is helpful in integrating, synthesizing, and enforcing new and 
more wholesome attitudes. Also new personality patterns can be engrafted. 
Most important of all, it speeds up an ordinarily slow process. 


Technique of the Hypnoanalytical Method 


A preliminary explanation of the nature of hypnosis is made, thereby 
correcting whatever misconceptions the patient may have. The hypnoanalytic 
method is a three-stage operation involving: first, conditioning and training in 
the phenomena of hypnosis, i.e., rapport, a condition in which the patient 
responds only to the therapist; catalepsy or muscular rigidity, during which 
the patient’s normal capacities are enhanced; amnesia, the stage permitting the 
therapist. to deal with painful memories without the patient’s knowledge; 
hyperamnesia, or recall of memory and age regression; the following of 
posthypnotic suggestions; somnambulism, the ‘‘waking state of hypnosis;’’ 
second, free association, which consists of trains of thought arising spon- 
taneously when. restraints are removed; and last, reintegration of repressed 
material into’ consciousness. Hypnoanalysis, indeed, is mental surgery. 


The following ease histories are typical of our methods: 

CasE 1.—Mrs. P. E., aged 36 years, para i, gravida ii; history of severe 
headaches since the age of ten, accompanied by photophobia, dizziness, nausea, 
and vomiting. Lower abdominal pain for sixteen years’ duration. Palpitation, 
fatigue, nervousness, and suicidal tendencies, more marked during the past year. 

Past medical history: Streptococcus infection of leg and sinusitis. 

Surgical: Hymenectomy (1928) for dyspareunia and vaginismus. Brain 
operation (1932) for’ hemangioma. 

Obstetric: Spontaneous delivery, 1932. Vaginal cesarean at 644 months. 
Pregnancy terminated because of the headaches. 

Gynecologic: Menses; onset at age of 15 years, ‘‘first period frightened 
her to death,’’ irregular, dysmenorrhea oceurred immediately after marriage 
(1928). 
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Complete medical, gynecologic, and neurological examinations were negative 
for organic pathology. An electroencephalogram (1944) was within normal 
limits. 

Onset and Course.—Patient states that her headaches began when she was 
10 years old. Since then she consulted. numerous physicians and clinics in 
America without obtaining relief. After a wide variety of symptomatic 
therapy, hypnosis was decided upon: The patient was hypnotized during a 
typical ‘‘migraine attack’’; complete relief for the symptom was. obtained. 
She was disassociated, and a specific amnesia produced for her true identity. 
The headaches always disappeared during the induction of this phenomenon of 
hypnosis. The patient tacitly acknowledged that the headaches, abdominal 
pain, and other symptoms might be on a neurotic basis, and hypnoanalysis was 
advised. The frigidity or symptom complex responsible for the above com- 
plaints was not mentioned at this time. 

Hypnoanalytic therapy started with intensive training under hypnosis 
until the patient became a ‘‘somnambule.’’ This ‘‘waking state’’ is the most 
suitable for psychotherapy. The technique and stages of hypnosis have been de- 
scribed by various investigators.*-° The best technique depends on the type 
of patient and personality of the therapist. All the stages of hypnosis are not 
always present in the same patient. 

In the somnambulistie stage the patient was easily reverted to earlier periods 
of life. The information elicited concerning her early life ordinarily would have 
taken a much longer period under psychoanalysis. During this process of ‘‘age 
regression’ harmful habit patterns, i.e., masturbation, faulty attitudes toward 
sex and pregnancy, personality disorders consisting of extreme hostility toward 
her parents, younger brother, husband, and daughter were discovered. Post- 
hypnotic suggestions were given and followed and the patient was reorientated 
to her present chronologie age. 

When she had successfully passed this phase, she was then prepared for the 
analytic, or second part of the hypnoanalysis. This consisted of free association 
which indicated her fear of disapproval and punishment by her father, her 
extremely sensitive nature, inadequate sexual knowledge, and lack of gratifica- 
tion. Free association became exceedingly easy once the resistances were dis- 
integrated through hypnosis. Hence, orthodox psychoanalytic methods benefit 
from this simple effective spur. Her dreams were interpreted and handled as 
in an analysis. In addition, the dreams described in the hypnotic state were full 
of pertinent details, and their significance could be easily ascertained. 

Now the patient was ready for the final phase. This involved the reintegra- 
tion of material derived from the hypnotie sessions. It concerned the synthe- 
sizing and redistributing of the psychological processes formerly exploited by the 
symptom complex. During this final phase, posthypnotie suggestions were 
utilized to engraft new healthy attitudes toward sexual matters and the males 
in her family. She realized her unconscious hostility toward her father. She 
had feared him because he beat and criticized her from childhood and kept her 
ignorant of sex until her wedding night. This inadequate preparation for 
marriage also heightened the expectation of damage to her genitals and prob- 
ably necessitated the hymenectomy. Her headaches began immediately after 
the brother entered the family constellation. He became her responsibility, and 
her father whipped her when anything happened to him. In econtradistinction 
to her mental faculties and lack of attractiveness, the brother was brilliant and 
handsome. This produced additional early unconscious resentment toward males. 
The transition toward males was only partially accomplished by her marriage. 
The husband symbolized her father, causing further persistent unconscious 
anxieties regarding heterosexual activity. As a result of this ‘‘insight’’ the 
symptomatic meaning of her basic emotional problems became clearer. She 
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realized that the headaches were due to her repressed hostility. They always 
occurred after intense emotional upsets. The lower abdominal pains, dysmenor- 
rhea, and other psychosomatic symptoms were the ‘‘organ language’’ she used to 
verbalize for her neurosis; the frigidity. A complete change in this patient’s 
personality occurred. All thoughts of suicide disappeared. 


Case 2.—Mrs. G. N., aged 22 years, para i, gravida i; history of lumbo- 
sacral backache and throbbing pain in left leg and knee. Past medical history 
was essentially negative. Patient stated that following the birth of her baby six 
weeks ago, she developed a pain in the lower part of her back. She had a rapid 
and painless two and one-half hour labor under nembutal analgesia. By the 
tenth day the backache was so severe she could not leave the hospital. Ortho- 
pedic consultation and x-rays of the lumbosacral spine were negative. The fol- 
lowing therapy was instituted; opiates, physiotherapy, deep x-ray therapy, para- 
vertebral procaine injections, direct infiltration of the sciatic nerve and trac- 
tion. After six weeks of this treatment the patient still complained bitterly of 
pain in the back and left leg. Neurological consultation was negative. A tena- 
tive diagnosis of an intervertebral dise was made and a spinogram advised. 
Physical examination revealed a marked scoliosis due to considerable muscle 
spasm on the left side. 


The constant unrelieved pain indicated a psychogenic origin. The patient 
was very intelligent and hypnoanalysis was advised. The first few sessions were 
devoted to conditioning her in hypnosis. Under somnambulism the patient was 
able to touch the floor without pain and the scoliosis and muscle spasm dis- 
appeared. Free association revealed that she expected to have the ‘‘pains of 
labor’’ which were absent during her confinement. Therefore, she felt she had 
missed something. After this session she felt much better. She was told not to 
consider herself cured until the basic emotional difficulties were resolved. 
During the next two hypnotic sessions she stated that her backache recurred 
when she saw her mother-in-law, and that she did not want to have this 
baby. When two months pregnant her former employer, whom she admired, 
died. This resulted in an attack of severe nausea and vomiting. This man was 
the antithesis of her husband with whom sexual relations had always been 
unsatisfactory. ‘‘Even though my husband, whom I love, is very considerate, 
I wish he would be more firm and masculine. My old boss was handsome, 
ambitious, meticulous, and just perfect in every way. I wanted to name my 
baby after him and my husband objected and became very angry. Perhaps if 
I probe a little deeper I will find the reason for my backache.’’ This was an 
acknowledgment that an underlying unconscious conflict existed. She refused 
to believe that the baby belonged to her; also, the baby, being an intruder, 
would break up her marital relationship. She had not seen the baby since she 
left the hospital. She realized the backache would not clear up permanently 
until she consciously solved her conflict. She was left in a deep hypnotic state 
for three hours and told to review all the events leading up to the present. 
Amnesia for this session was induced. She was to reveal the results at the next 
session. 

It was suggested that she leave her mother-in-law’s home and return to her 
own home. Immediately on seeing her baby she began to vomit. The nausea and 
vomiting were so severe that she was hospitalized. Physical examination and a 
flat plate of the abdomen were negative. This vomiting was a rejection or 
‘‘spitting at the unwanted baby.’’ After three days of symptomatic therapy 
she left the hospital still complaining of her backache and walking with consider- 
able difficulty. Scoliosis and muscle spasm were still present. 


Deep hypnosis was instituted at the next session. She realized she had not 
been in love with her husband, but was actually in love with her dead employer. 
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She wished that the latter could have been the father of the baby, and this 
accounted for her refusal to accept the child. She had never had an orgasm 
with her husband. She never complained of the frigidity because she did not 
know to whom to turn. She now realized that the backache was an alibi for her 
present unhappy marital status. Also it was foolish to be in love with a dead 
man. She decided a more healthy attitude toward her husband was possible. 


The next few visits were devoted to integrating and synthesizing repressed 
material into her consciousness. This resulted in the acceptance of the baby, 
and for the first time in her life she experienced pleasure during intercourse. 
She felt that ‘‘a load had been taken off her back.’’ Her backache completely 
disappeared and the symptom complex of frigidity had resolved itself. Up to 
Oct. 5, 1945, the patient has been very happy. Her unconscious conflict was too 
strong to be borne in consciousness, even when the patient knew what was 
troubling her. 


Discussion of the Hypnoanalytical Method 


Lindner® states that, ‘‘hypnoanalysis can be described as an incisive ap- 
proach which, more rapidly than other psychotherapeutic methods, cuts to the 
core of psychogenic and behavior disorders and enables the therapist to come 
to grips with the root causes in the dynamies of the disorder confronting him.’’ 

Under hypnoanalysis the patient’s thoughts (free association) are spon- 
taneous and unfold with ease. This freedom of behavior in a permissive atmos- 
phere illustrates one of the most important aspects of hypnoanalysis. A wide 
lattitude of expression is produced. The patient is not subservient, unconscious, 
or helpless. During age regression the patient’s actions show the vividness with 
which she relives traumatic experiences. This ‘‘abreactive method’’ is a reliving 
of original experiences which takes place in her consciousness. The patient’s 
recognition and reliving of old behavior patterns is the way she obtains ‘‘in- 
sight.’’ She must understand the origin and the basis of her symptoms, how 
they are linked up with life’s experiences, childhood pattern formations, and un- 
natural inhibitions. The symptom complex will disappear only when its 
symptomatic meaning has become clear to the patient. 

The ego of the patient with its resistances and defenses is involved when 
hypnoanalysis is utilized, therefore the therapist has direct access to unconscious 
material. The insight gained is assimilated into the ego, and a significant 
change takes place. Hence, contrary to current Freudian opinion, the cure 
obtained through hypnoanalysis is permanent. No objection to the use of 
hypnoanalysis can be made because direct suggestion is not used. 

The hypnotic technique is more rapid because the resistances are by-passed. 
It operates directly upon the conflict and, if solved, much of the defenses will 
spontaneously disappear. However, paradoxically this technique does not al- 
ways require that the patient communicate or become aware of unconscious 
strivings. Consequently, two of our patients did not require that the uncon- 
scious be made conscious. They were able to find psychotherapeutic relief from 
symptoms without conscious exploration of the unconscious sources of their 
conflicts. Apparent recovery can take place in some patients with partial 
or even no insight.*. The patient is only interested in recovery. 
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What is the value of psychotherapy which does not require conscious in- 
sight? How important is the matter of making the unconscious conscious? 
Erickson™ reports two cases treated in which there is no history, no free associa- 
tion, no clear statements of the patient’s problems, no transference, and yet a 
therapeutic result was achieved. Is symptomatic relief the criterion of success- 
ful psychotherapy? If the patient should be made aware of previously unknown 
unconscious strivings, is it necessary that she know all the steps through which 
her insight is achieved? More results must be evaluated before these questions 
are answered. 

With the advent of hypnoanalysis, it no longer need defend itself against 
the charge that hypnosis is ‘‘nothing but suggestion.’’ The methods described 
present a means of accomplishing vastly more in the way of psychogynecic 
rehabilitation than the older methods of symptomatic relief. This study points 
a way to research toward a therapy which may utilize all that has been learned 
by the gynecologist, hypnotherapist, and psychoanalyst. 

Frigidity 

In taking up this symptom complex we must bear in mind that we are con- 
cerned with true frigidity, as differentiated from pseudofrigidity caused by 
ignorance and misconceptions about sexual matters, incorrect technique, or male 
impotence. 

True frigidity may be defined as ‘‘the incapacity of women to have a 
vaginal orgasm.’ Knight,’ in his excellent article, states that ‘‘ gynecologists 
and psychiatrists are aware that perhaps 75 per cent of all married women derive 
little or no pleasure from the sexual act, and that many not only experience 
no pleasure, but actually suffer revulsion and pain.’’ This fact assumes added 
significance from a sociological and religious aspect because of increasing extra- 
marital promiscuity and our high divorcee rate. 

Because enormous numbers of such cases are being seen by the inadequate 
number of psychiatrists and gynecologists, a more efficacious and rapid form of 
therapy is indicated. Current treatment involving hormone therapy (andro- 
gen),’° 72 even if successful, is only substitutional. Surgery is valueless. 
Psychoanalysis, while successful, is expensive, time-consuming, and requires 
extensive technical training for the therapist. Since it is the gynecologist who, 
as sort of a father-confessor, treats the vast majority of functional gynecologic 
disturbances, many of psychological origin, a knowledge of psychopathology is 
as indispensable as histopathology. He can and should be his own psychiatrist.” 

We feel that hypnoanalysis, a modification of hypnosis, is a rational and 
effective form of psychotherapy because less time and training are required. This 
modern and scientific method of therapy has been utilized in gynecology and 
obstetrics'*** and other branches of medicine. The experimental work of numer- 
ous investigators has shown that the objections to hypnosis as a therapeutic 
procedure can be eradicated by utilizing hypnoanalysis following the technique 
described above. 

E. Bergler’* maintains, ‘‘that a typical frigid woman does not suffer from 
a deficiency of libido, but from a neurosis.’’ Henee, this form of therapy is 
ideal for the treatment of true frigidity, because every neurosis is an illness of 
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the unconsciousness. These women actually are attending a _ psychological 
masquerade, using the symptoms as a pretext for obtaining no pleasure from 
sexual intercourse. Nearly all of our cases presented themselves with com- 
plaints of dysmenorrhea, pelvic pain, backache, migraine headaches, and a host 
of other symptoms as an alibi for their lack of sexual gratification. Some of 
our patients had not one, but two abdominal operations without relief of the 
original complaint. 


Psychogynecic Causes for Frigidity 


Greenhill’ states, ‘‘that the psychosexual factors in feminine development 
actually involves two organs, that the clitoris plays the dominant role in child- 
hood.’’ This is the most easily discovered part of the female genitalia and the 
one which yields the most pleasure when stimulated. Therefore, all the atten- 
tion is focused upon the clitoris. This leads to suppression of the awareness of 
the vagina. The lack of normal pleasurable vaginal sensitivity to stimulation 
may be due to the denial of the vagina and the effect of pleasure seeking on 
the clitoris. Greenhill’? further states, ‘‘the other organ is the vagina, which 
is psychologically unimportant until puberty. In the child, the clitoris gives 
sexual satisfaction, while in the normal adult woman the vagina is the principal 
sexual organ. In frigid women, however, the transference of sexual satisfaction 
and excitement from the clitoris to the vagina does not take place. Hence, such 
women possess an infantile erotic zone, and not the adult one.’’ 

Knight** states that the dynamics of this neurosis has its core in the little 
girl’s reaction to the discovery that she is lacking in an external sexual organ 
possessed by the little boy, so she believes that she, too, must have once had a 
penis of which she was punitively deprived by the parents, or that she will some- 
how be given one or will grow one later. Fears, envies, and resentments proceed 
from the shock of this discovery, and initiate the development of conflicting hate 
and love toward parents, siblings, and other significant persons. Distorted 
sexual theories and neurotic attitudes, symptoms and personality traits derive 
from this source. His excellent recommendations should be followed by phy- 
sicians. 


All investigators agree that these reactions of envy of men and fear of dam- 
age to the genitals play at least some part in the psychology of every girl, and 
that in many cases they are the dominating factors in personality development. 
Since most of the fears of mutilation, menstrual suffering, and hostile envious 
feelings toward men are unconscious and not to be elicited by ordinary inter- 
rogation or observations of outward behavior, we have chosen this ordinary re- 
fractory condition for treatment by hypnoanalysis. 


Classification of Frigidity 


The Menninger’ classification based on the varieties of frigidity, and 
Hitschman’s and Bergler’s® based on the degree of pleasurable sensitivity in 
the genitals ranging from great aversion and painful submission down to 
frigidity of the nymphomaniac type are excellent. Also the Rado*® modification 
based on reactions to sexual anxiety were taken into consideration. 

For purposes of simplicity we have resolved the above groupings into two 
subdivisions. 


A. True trigidity, founded on purely psychic mechanisms. 
B. True frigiditv, founded on psychophysical mechanism. 
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This classification excludes aplasias, hypoplasias, acquired organic lesions 
of the genitals, the consequences of destructive operations or accidents, incor- 
rect technique, ignorance of sexual theories, and male impotence. 


Excluded are the so-called ‘‘facultative’’ cases where the frigidity disap- 
pears and a normal orgasm is possible with certain men. 

True frigidity on a purely psychic basis may be due to fear of punishment 
for violating sexual prohibitions. Again, frigidity may be due to conflicting 
loves, e.g., love of her father as opposed to love of her husband, love of herself 
as contrasted to love of her husband, and love of other women as opposed to love 
of men as represented by her husband. Unconscious resentments and hates with 
reference to. a wish for revenge on men, based on the ‘‘eastration’’ complex, 
or a wish to avenge the mother for all the suffering she went through at the 
hands of the father may also lead to frigidity. 

Included are many types in whom frigidity may be easily recognized and 
others in whom it is more overt—who use it as an escape, a flight from their 
own inadequacies. In this grouping we see the homosexuals, aggressive old 
maids, agitative female ‘‘champions’’ in constant competition with males, 
narcissists, and violent espousers of virginity. All of these types are pre- 
sumptively frigid, and their frigidity includes no physical sex factor. 

In our second classification we find a ‘‘contact factor’’ added to our psychic 
disturbance. Here we see the ‘‘gold digger,’’ who is financially exploiting many 
sexual partners and husbands. The prostitute and the nymphomaniac, the latter 
in a fruitless search for satisfaction which is never achieved, belong to this 
group. The members of this class may make a partial adjustment and become 
involved in marriage. This solves the problem only outwardly. A closer in- 
spection will demonstrate the same pattern of flight and combat interwoven 
with the marriage thread. The marital union may be characterized by refusal 
to assume any serious obligation of wifehood or motherhood. There is an ex- 
cessive compensatory interest in card playing, club and sport pursuits, and a 
proportionate neglect of the husband. This type will take great interest in 
traveling alone, purchasing expensive clothes, perhaps even the aggressive pur- 
suit of a career. Pregnancy is avoided as a nuisance, or even a calamity. 

Swinging the pendulum the other way but still within the are of our second 
group, we observe those women who carry out their wifely duties with over- 
whelming vigor—also as an escape, and also to the exclusion of the husband. 
They have complete absorption in the household to the point of obsessional 
cleanliness and orderliness. There may be a flurry of glorified motherhood, re- 
sulting in numerous children conceived with indifference and lack of pleasure, 
on whom there is bestowed a surprising excess of attention and solicitude; the 
husband, as always, being relegated to the background. They must assume a 
lifetime of martyrdom, resignation, and suffering; an adoption of extreme 
prudishness is also not common, so that nothing but frigidity can result. 

In this second grouping the physical factor is definite and demonstrable. 
There is no relationship between the type and degrees of frigidity and the sensi- 
tivity of the vagina. 
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Vaginal sensitivity may vary from complete anesthesia to exquisite re- 
ceptivity. The personal attitude may range from complete revulsion, disgust, 
and the desire to get it over with in a hurry, to a strong sense of excitement, 
mounting repeatedly, but with no organismic climax and, hence, the hope for 
contact of long duration. The vaginal secretion may be absent, scanty, or 
voluminous. There may or may not be a clitoric orgasm, but never a truc 
vaginal orgasm. 

All of these possibilities, or a combination of any of them, occurs in frigid 
women. They can occur in women with vaginismus and dyspareunia. 


Hypnoanalysis in Frigidity 

It is our contention that for the common gynecologic disorder of frigidity, 
hypnoanalysis is a rapid and rational form of therapy. First, because it is an 
illness of the unconscious (a neurosis) and not amenable to routine therapy. 
Second, it is masked by other symptom-equivalents, elicited only after ex- 
tensive diagnostic procedures. If we are fully aware of the psychosomatic im- 
plications, if we discern the intricate psychic ramifications, how can we in all 
sincerity continue to treat these conditions with surgery and endocrine sub- 
stitutional therapy alone? How can we approve the tediousness of classical 
psychoanalysis in a problem which cries out for relatively rapid relief? 

Of all psychogynecie problems, none has demonstrated the efficacy and rapid- 
ity of hypnoanalysis more forcefully than the common complaint of frigidity. 


Results 

Nine out of twelve cases of true frigidity, after a wide variety of symp- 
tomatic treatment, were permanently relieved utilizing this method. There 
were three failures in our limited series of cases. One patient was found to be 
a latent homosexual. It was decided not to attempt inversion in this case. Two 
other patients were not relieved following fifteen and twenty-five hours of 
therapy, respectively. 

Two patients were permanently relieved spontaneously without any mani- 
fest reasons being revealed to the therapist. This may be due to the fact that 
the unconscious was made conscious of the extrapsychie conflict. 

The shortest amount of time necessary to cure this symptom complex was 
eight hours, while the longest was sixty hours. We believe this is one of the 
first reports on frigidity in the American literature successfully treated by 
hypnoanalysis. This promising method offers a fertile field for investigators 
and should be evaluated by others for the ultimate welfare of psychogynecie pa- 
tients of the future. 

Conclusions 

1. The specialties of gynecology and psychiatry overlap. Latent psycho- 
logical factors (the psyche) are as responsible as the reproductive organs for 
many functional gynecologic conditions. 

2. The vast majority of patients, especially in functional gynecologic dis- 
orders, are likely to present some psychological cause for their physiologically 
expressed disturbances. 

3. True frigidity is a common problem in gynecology. 
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4, It is an illness of the unconscious; a neurosis. 

5. Other gynecologic ‘‘symptom-equivalents’’ mask this ‘‘organ neurosis.”’ 

6. Because of the universality of this symptom, and to obviate the division 
of authority, every gynecologist must be his own psychiatrist. 

7. Comprehension of the psychodynamics of this symptom complex (true 
frigidity) must be understood. 

8. Hypnoanalysis is a rational procedure in psychogynecie therapy because 
the recovered material is replete with significant details, new personality pat- 
terns can be engrafted, symptom-removal by direct suggestion is not utilized, 
and the cures, even when spontaneous, are complete and permanent. 

9. Hypnoanalysis and its associative phenomena of age regression, recall of 
memory, free association, and posthypnotic suggestion are tremendous time- 
savers. 

10. Hypnoanalysis varies only in degree from psychoanalysis, since it 
utilizes many of the concepts of the Freudian theory, i.e., interpretation of the 
transference, free association, piece-meal disintegration of the patient’s re- 
sistances, reintegration into consciousness (assimilation by the ego) of the re- 
pressed material, and the redistribution of the psychological energies formerly 
exploited by the symptom complex of frigidity. Thus the patient gains insight 
into factors responsible for the symptom complex. 

11. The technique of hypnoanalysis can be mastered by any physician who 
understands the psychological processes of present-day psychopathology. 

12. A current review of the accepted factors responsible for the symptom 
complex of frigidity is presented. 


The author is particularly indebted to Dr. J. P. Greenhill and Dr. 8. F. Wollen for their 
valuable aid. 
References 


. Cooke, W. R.: Am. J. Osst. & GYNEC. 48: 457, 1945. 
Brenman, M., and Gill, M.: J. Macy Jr. Foundation 2: 62, 1944. 
. Wolberg, L.: Hypnoanalysis, New York, 1945, Grune and Stratton. 
Erickson, M. H.: M. Clin. North America 28: 639-652, 1944. 
. Schilder, P., and Kauders, O.: Hypnosis, Nervous and Mental Disease Monograph 
Series No. 46, Washington, D. C., 1927, Nervous and Mental Disease Publishing 
Co. 
. Lindner, R. M.: J. A. M. A. 127: 15, 1945. 
. Erickson, M. H., and Hill, L.: Psychoanalytical Quarterly 13: 60-78, 1944. 
. Hitschman, E., and Bergler, E.: Frigidity in Women, Its Characteristics and Treat- 
ment, Washington, D. C., 1936, Nervous and Mental Disease Publishing Co. 
9. Knight, Robert R.: Bull. Menninger Clinic 7: 25-35, 1943. 
10. Greenblatt, R. B., Martara, F., and Torpin, R.: Am. J. Ospst. & Gynec. 44: 658-663, 
1943. 
11. Salmon, U. J., and Geist, S. H.: J. Clin. Endocrinol. 3: 235-238, 1943. 
12. Mayer, M.: Am. J. OBst. & GYNEC. 34: 47-57, 1937. 
13. Kroger, W. 8., and Freed, 8. C.: Am. J. Osst. & GYNEC. 46: 817-822, 1943. 
14. Kroger, W. S., and DeLee, S. T.: Am. J. OBst. & GyNEC. 46: 655-661, 1943. 
15. Kroger, W. 8., and DeLee, S. T.: Am. J. Osst. & GyNEc. 51: 544, 1946. 
16. Bergler, E.: Psychiatric Quarterly 18: 374, 1944. 
17, Greenhill, J. P.: Year Book of Obstetrics and Gynecology, Chicago, 1944, Year Book 
Publishing Co. 
18. Knight, Robert R.: Bull. Menninger Clinic 7: 25-35, 1943. 
19. Menninger, Karl A.: Man Against Himself (Chapter on Impotence and Frigidity), 
New York, 1938, Harcourt, Brace and Company. 
20. Rado, 8.: Psychoanalytical Quarterly 2: 245, 1933. 


104 8. MicHieAN, CHicago, ILL. 
636 CHURCH STREET, EVANSTON, ILL, 


4 


ABNORMAL PRESENTATIONS AMONG MALFORMED INFANTS 
With Suggestions Concerning the Etiology 


RayMOND L. YounG, M.D., ALBUQUERQUE, NEw MExico 
(From the Service of the Chicago Lying-In Hospital) 


ONGENITAL malformations of the fetus are well known to predispose to 

abnormal presentations. * The usual explanation given for this phe- 
nomenon is that fetal deformities interfere with the normal process of accom- 
modation between the fetal head and the maternal pelvis. 

I have recently been studying, at the Chicago Lying-in Hospital, a series 
of 1,705 malformed fetuses and infants, a series of sufficient size to give statistical 
significanee to many of the findings regarding smaller subgroups within it. In 
the hope of contributing to the study of abnormal presentations, I have reviewed 
the manner in which these fetuses presented. 

In the light of these findings, I propose to re-examine here the importance 
of malformations as an etiologic factor in abnormal presentations. I hope, 
further, to demonstrate certain fallacies which underlie many of the older ideas 
regarding the etiology of breech presentations, as well as to correlate my findings 
with newer theories regarding the causes of such presentations. 


Review of Alleged Etiologic Factors 


Many etiologic factors are known or assumed to play a part in determining 
the presentation of the fetus. The flexed head, at least in fetuses at or near 
term, is generally acknowledged to be the normal presenting part, if for no other 
reasons than because of the frequency with which this attitude and presentation 
occur, and because of the relative ease and safety with which the majority of 
fetuses presenting in this manner are delivered. 

Cephalic presentation is assumed to be the result of the process of aecommo- 
dation between a normal pelvis, a normal uterus, and a normal term fetus. 

Coneerning the less commonly encountered presentations—breech, trans- 
verse, and cephalic attitudes of deflexion—there is no unanimity of opinion. 
Among the many factors which are claimed, justly or unjustly, to predispose 
to such presentations are abnormalities of the bony pelvis or soft parts, pelvic 
or uterine tumors, uterine anomalies, gravity, polyhydramnios, multiple preg- 
nancy, prematurity, abnormal locations of the placenta, abruptio placenta, multi- 
parity, advancing maternal age, hereditary predisposition, and maceration and 
malformations of the fetus. 

In recent years, many of these alleged factors have been re-examined and 
the significance of a number of them has been laid open to considerable question. 


A. Breech Presentations.—For example, Moore and Steptoe’ studied the 
records of 1,444 cases of primary breech delivery at Johns Hopkins Hospital 
and found that, contrary to the usual textbook statements, the only factors of 
apparent significance in the production of breech presentations were prematurity, 
placenta previa, and malformations of the fetus. They were unable to find a 
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positive correlation between breech presentations and contracted pelves, or other 
conditions which might prevent engagement of the fetal head. 

Vartan* ° and Stein® have made similar observations regarding the negli- 
gible importance of deformities of the maternal pelvis in causing breech pres- 
entations. Vartan, for example, found disproportion in only 1.3 per cent of his 
eases. Moreover, since placefita previa occurred in only 3.2 per cent of his 
eases, he concludes that it cannot be considered an important etiological factor. 

Westman’ found that among 993 breech deliveries at the Stockholm Uni- 
versity Woman’s Clinic, contracted pelves, abnormalities of the uterus, and 
polyhydramnios were not significant factors. Goethals* found that placenta 
previa and abruptio placenta were respectively three and five times more often 
associated with breech presentations than with occipital. It would seem, how- 
ever, that the fact that both of these conditions are frequently seen among pre- 
mature infants, where breech presentation occurs very commonly, tends to mini- 
mize the possibility of causal association. 

In an analysis of 793 eases of breech delivery, Newell® reports that 17, or 
2.2 per cent, of the mothers had previously been delivered of a breech. In only 
6 per cent of his series could he find any association with factors reputed to pre- 
dispose to breech presentation. Only 34 (4.2 per cent) of the 793 breech presen- 
tations in Newell’s series were seen among women with contracted pelves. 

B. Transverse Presentations—From a mechanical standpoint, transverse 
presentations are quite analogous to breech presentations, the error in polarity 
being merely one of degree. 

In general, the same factors which are claimed to cause breech presentations 
are also assumed to operate in the production of transverse presentations. Thus, 
Novey and Schneider’® feel that factors which prevent engagement of the fetal 
head in the pelvis or allow unusual mobility on the part of the fetus are re- 
sponsible for the majority of such presentations. 

While I hope to prove that these authors are mistaken in their major 
premises, I do feel that they are quite right in another of their suggestions— 
that pure accident also plays a role. As they point out, a shoulder will fre- 
quently fix in the pelvis should membranes rupture at a time when the fetus has 
not yet completed spontaneous cephalic version. 

C. Face and persistent brow presentations.—Posner and Buch"! studied 79 
eases of face and persistent brow presentations and found what they believed to 
be an etiologic factor in 63.5 per cent. Their list, with the additions of cord en- 
tanglements and fetuses weighing over 8.5 pounds, is essentially the same as 
that already given for breeches. 

Jungman,’? on the other hand, from a study of ten eases of deflexion atti- 
tudes, believes that the condition is due entirely to the shape of the fetal head, 
the occiput in such eases being unusually long in relation to the sinciput. 


Materials and Data 


‘rom the records of fetal and neonatal necropsies performed at the Chicago 
Lying-in Hospital and from a smaller group performed at the Minneapolis Gen- 
eral Hospital under the supervision of Dr. Fred L. Adair, T have colleeted 1.705 
eases of congenitally malformed fetuses and infants weighing over 400 Gm.* 


Information concerning the type of presentation was available in 1,471 (86.8 
per cent) of these cases. In all of the cases autopsy was complete and included 
routine microscopic tissue examinations as well as special examinations where 
the latter were indicated. 


required. 


*The weight above which, by Illinois law, a stillbirth or death certificate is 


TABLE I. 
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Certain minor anomalies, e.g., accessory lobulations of organs, were not con- 
sidered of sufficient importance to warrant inclusion in the series. In a com- 
munication now in preparation,’® the incidence of the various malformations 
will be presented in detail. Because of the frequency with which multiple mal- 
formations occur in the same infant, the classification of malformations has 
necessarily been an arbitrary one. Malformations have been divided into 
‘‘major’’ and ‘‘minor’’ headings, depending usually upon whether or not the 
anomaly is incompatible with prolonged life. Where two or more major mal- 
formations occurred in the same infant, the case has been classified. under the 
organ system where the most gross malformation occurred. Thus, an 
anencephalic monster with polydactylia would be classified under ‘‘ Central 
Nervous System,’’ whereas an infant with gastrorachischisis and a major mal- 
formation of the heart would be classed under ‘“Gastrointestinal.’’ 


Table I summarizes the method of presentation of these 1,471 malformed 
fetuses and infants, arranged according to the chief malformation. For com- 
parison, data is appended concerning the presentation of all infants (17,728) 
delivered at the Chicago Lying-in Hospital from May, 1931, to January, 1938." 


ABNORMAL METHODS OF PRESENTATION AMONG 1,471 MALFORMED INFANTS BY PERCENT- 
AGES, ARRANGED ACCORDING TO WEIGHTS 


PRESENTATION 
CASES OVER ' FACE AND 
2.500 GM. BREECH BROW TRANSVERSE TOTALS 
| OVER | OVER OVER OVER 
TOTAL | NUM-| PER ALL | 2,500] | 2,500] ALL | 2,500} ALL} 2,500 
MALFORMATION CASES] BER | CENT le ‘ASES | GM. |CASES | GM. |CASES| GM. |CASES| GM. 
Central Nervous System 589 298 50.6 20.5 29.8 1.9 1.7 1.0 2.0: 22.0. 33.6 
Hydrocephalus 965. 177 66:8 249: 337 0.7 27.9 36.1 
Anencephalus 220. 61 27.7 178 273 14 4.9 7 

Mongolism 40 30 75.0 10.0 6.7 2.5 
Spinal rachischisis 63 29 46.0 22.3 37.9 00 00 15 384 23.8 41.4 
Miscellaneous 1 1 100.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 
Cardiovascular 297 200 67.3 7.4 8.5 0.7 1.0 0.3 0.5 8.4 10.0 
Gastrointestinal 173. 315 66:5 133° 192 0.0 0.0 0.6 0.9 
Respiratory 18 8 44.4 383.3 50.0 0.0 0.0 0.0 0.0 Ft Fe 50.0 
Skeletal 184 93 50.5. 14.1 16.1 13 a3 0.5 1.0 15.7 49: 
Achondroplasia 13 7 5388 385 714 154 286 0.0 0.0 53.9 100.0 
Extremities 51 16 314 176 187 00° 00 2.0 ° 62. 198: 286 
Herniations 78 46 59.0 2.5 0.0 0.0 0.0 0.0 0.0 2.5 0.0 
Miscellaneous 42 24 57.1 0.0 0.0 0.0 0.0 23.8 29.1 
Urinary 141 78 55.3 23.4 33.3 0.0 0.0 0.8 3 24.2 34.6 
Kidney 107 59 263 0.0 0.0 0.9 47 27.1. 
Miscellaneous 3¢ 19 55.8 147 310 0.0 0.0 0.0 0.0 14.7 21.0 
Tumors 39 27 69.0 0.0 0.0 0.0 0.0 
Miscellaneous 3 560 100: 0.0 0.0 0.0 0.0 
Total 1,471 838 56.7 204 0.7 1 0.7 1.2 17.5 22.7 
Chicago Lying-in Groupt 17,728 4.0 3.0 0.2 0.2- 0.2 0.2— 4.4 


*Not included in calculations (see text). 
417,728 consecutive deliveries at the Chicago Lying-in Hospital are appended for com- 


parison. 


Waters” and others have called attention to the necessity, until recently 
unheeded, of differentiating between the premature, nonfixed fetus and the term 
fetus. In the former group, for example, breech presentation is considered by 
some authors to be normal; at any rate, fetal size ean hardly be considered a 
factor of significance in determining presentation. For this reason I have 
studied my data not only in regard to the total series of malformed infants, but 
also to that fraction of the series weighing 2,500 Gm. or more. 
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Results 


Of the 1,471 cases, 257, or 17.5 per cent, of malformed infants were de- 
livered from presentations other than the occipital. (The face and brow pres- 
entations which occurred among the 220 anencephalic and iniencephalic monsters 
have been excluded from these caletlations, because the nature of these mal- 
formations makes such presentations more closely ‘‘normal’’ than the occipital 
would be.) Among the control group, presentations other than occipital oc- 
curred in 4.4 per cent of the cases. 

Thus, breech presentations, transverse presentations, and cephalic attitudes 
of deflexion occurred four times as often among malformed fetuses weighing 
over 400 Gm. as they did among 17,728 consecutive deliveries (which included 
fetuses of all weights over 400 Gm., as well as over 150 malformed fetuses which 
were delivered among that series). 

In the malformed series, 834 infants weighed 2,500 Gm. or more. In this 
group, presentations other than occipital occurred in 22.7 per cent (as against 
17.5 per cent for all of the malformed group). Among that fraction of the 
control group which weighed 2,500 Gm. or more, 3.3 per cent presented by a part 
other than the occiput. Thus, the series of larger malformed infants presented 
abnormally approximately seven times as often as did the control group of the 
larger babies. 

Since malformed fetuses as a group often weigh less than normal fetuses 
of the same intrauterine age, it has been suggested that the smaller size of the 
malformed fetuses is really the determining factor in the increased incidence of 
breech presentations seen among them, rather than the malformations them- 
selves. The proponents of this theory argue that so far as being a determinant 
in the type of presentation, malformations thus have the same status as pre- 
maturity. 

The statistics which I have presented disprove this idea entirely. When 
malformed fetuses are large enough so that fetal weight becomes in every case a 
significant factor, the malformations in some way cause seven times more ab- 
normal presentations than would be expected from chance alone. 


Malformations in Relation to Other Possible Etiologic Factors 


Pressed to explain this unusual frequency, textbook authors patiently point 
out that the breech of an anencephalic or hydrocephalic monster accommodates 
more easily to the maternal pelvis than does its head (but what of the many 
malformed fetuses without cranial defects who present as breeches?) ; or, that 
the associated polyhydramnios keeps the fetus free-floating (yet polyhydramnios 
is by no means the constant accompaniment of malformed fetuses) ; or, that the 
relatively small size of most monsters accomplishes the same thing (but many 
malformed fetuses weigh as much or more than normal term fetuses). More- 
over, it wozld seem reasonable that if disproportion due to the head-size of a 
hydrocephalic monster causes breech presentation, anencephalic monsters would 
never present as breeches. But this is by no means the ease. 


In the present study an attempt has been made to find some sort of common 
denominator which would explain the unusual frequency of abnormal presenta- 
tions, if not in all, at least among the majority of malformed fetuses. As a part 
of this, I have reviewed the frequency with which various other factors alleged 
to produce breech and transverse presentations occurred in the present series, 
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TABLE II. OBSTETRIC COMPLICATIONS REPORTED AMONG THE MOTHERS OF 1,471 CONGENITALLY 
MALFORMED INFANTS, WHICH ARE ALLEGED TO CAUSE BREECH PRESENTATIONS 


CASES PER CENT 
Abruptio placenta 32 2.2 
Multiple pregnancy 47 3.2 
Pelvic and uterine tumors 16 1.1 
Pelvic deformities (bony) 69 4.7 
Placenta previa 34 2.3 
Polyhydramnios 105 7.2 
Uterine anomalies 15 1.1 


having in mind the possibility that a malformation of the fetus might be merely 
the incidental accompaniment of a more significant etiologic factor (Table II). 


Contractions of the maternal pelvis were seen with less than usual frequency 
(4.7 per cent). This is hardly surprising for, as Vartan® points out, the ultimate 
position of the fetus is in most cases decided long before the fetus makes any 
real attempt to enter the pelvic brim. Thus pelvie deformities can hardly be 
expected to play an important part in causing breech presentations. 


Pelvie and uterine tumors of significant size were unusual (1.1 per cent), 
as were uterine anomalies (1.1 per cent). 


Polyhydramnios was recorded in only 105 cases (7.2 per cent). This find- 
ing is in agreement with other recent reports which demonstrate that poly- 
hydramnios is only occasionally seen with fetal deformities. 


There were 47 twins in this series, of whom eight comprised four pairs show- 
ing malformations. This is an incidence of one in 39.5 pregnancies, or 2.2 times 
the expected frequency. But while multiple pregnancy is unquestionably a 
factor in causing breech presentations (and incidentally is quite probably a 
factor in the etiology of malformations’*), twinning did not occur frequently 
enough to explain more than a few of the breech presentations. 


Attention has already been called to the fact that prematurity—or at least 
fetal size—is definitely a factor predisposing to abnormal presentations. That 
it is a factor independent of the malformations is seen by referring to Table I. 
In the larger malformed fetuses where prematurity does not operate, the loss 
of this factor favoring abnormal presentations is more than compensated for 
by the presence of the malformation itself. 


Placenta previa occurred in 34 eases (2.3 per cent). While this is of 
interest in verifying the work of Greenhill’ regarding the frequent association 
of monsters with this condition, it still occurred too infrequently to be considered 
a potent factor. 


Nor will the so-called ‘‘gravity theory’’ suffice. This convenient explanation 
for the preponderance of cephalic presentations holds that since the normal term 
fetal head is heavier than the breech, it assumes a dependent position because 
of gravity. However, the normal premature fetal head is relatively much 
heavier than the breech, but breech positions are exceedingly common during 
those periods of gestation. Moreover, were this theory correct, hydrocephalic 
monsters would never present as breeches. And yet they do so nearly one-third 
of the time. 


Multiparity, despite the contention of a few investigators, is not a signifi- 
cant factor in the production of malformations. Indeed, there was a slight 
but definite tendency toward primogeniture in all malformations except a few 
of the smaller groups. The tendency toward multiparity was seen only in 
achondroplasia, mongolism, and in infants with anomalies of the gall bladder 
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and intestines. And, except for the group of achondroplastics, all of these 
groups presented less often as breeches than did the series as a whole. Thus 
I feel that multiparity, with its relaxation of the maternal soft parts and ab- 
dominal wall, is hardly a factor, for I plan to present below what seems to me 
to be an adequate explanation for the frequent occurrence of breech presenta- 
tions in achondroplasia. Nor is advancing maternal age a factor, except in 
achondroplasia and mongolism. 

Abruptio placenta occurred in 32 cases (2.2 per cent)—again, not fre- 
quently enough to explain many abnormal presentations. 

Information is not available regarding the methods of delivery of the 
siblings of this series. No statement can be made, therefore, regarding a possi- 
ble hereditary predisposition to breech presentation. But, regardless of the 
fact that breech presentations have recurred in the same mother from three to 
nine times,?® recurrences are by no means the rule, and hereditary predisposition 
explains few abnormal presentations. 

In addition to considering the above factors, I have also reviewed these 
cases with the possibility in mind that abnormal presentations might produee 
congenital malformations, rather than vice versa. Chapple and Davidson’’ 
have shown that in some instances of skeletal—and especially hip—deformities, 
this actually occurs. I have been unable, however, to find even a possible rela- 
tionship of this kind in an appreciable number of cases. 


Comment 


I believe that I have demonstrated beyond reasonable doubt that some- 
thing inherent in malformed fetuses causes frequent abnormal presentations. 
The explanations which are usually given for this association have been reviewed 
and the fallacious reasoning behind them has been pointed out. Moreover why, 
if the explanation were merely one of cephalopelvie disproportion, would nearly 
two-thirds of the hydrocephalic group weighing over 2,500 Gm.—where surely 
the influence of cephalopelvic disproportion would be at its greatest—present 


normally ? 

I believe that the answer to this question is to be found in the excellent 
but not widely known work of Vartan*° and Stein.® After close studies of 
large series of breech presentations among normal infants, they have inde- 
pendently arrived at the conclusion that fetal attitudes of deflexion (not only 
of the head, but also of the extremities) are of primary importance in predispos- 
ing to breech and transverse presentations. 

Thus, they assign to the fetus an active role in helping to determine its 
own presentation, rather than the purely passive one which it is usually con- 
sidered to play. A careful study of the work of these investigators cannot help 
but impress the reader with the logic and reasonableness of their beliefs. 

It is well known, for example, that the commonest variety of breech pres- 
entation is with the legs extended. Frank breeches have been reported in from 
47 to over 80 per cent of all such presentations; complete breeches, in from 3 
to 6 per cent.?°-?4 

Vartan considers that in breech presentations the fetus ordinarily tends to 
undergo spontaneous version as term approaches, and that persistent breech 
presentations result from the presence of some factor which prevents spontane- 
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ous version from occurring. In his own series of 969 breech deliveries, he found 
that in 37.3 per cent, extension of the legs occurred; in 32.7 per cent, multiple 
pregnancy and prematurity; and, in only 4.5 per cent, placenta previa and/or 
a contracted pelvis. 

Stein calls attention to the relative infrequency of deflexed attitudes among 
cephalic presentations, but to their high frequency in other presentations. By 
x-ray studies, he has demonstrated not only the frequency of extended positions 
among breeches—frank and footlings (for single and double footlings are also 
positions of partial extension )—but also the other evidences of deflexion. The 
spine, for example, is frequently straightened. The head is often turned to one 
side or is erect, as in military attitude. One or both arms are frequently 
extended. 

Stein’s description of the various characteristic breech attitudes of de- 
flexion is borne out by what little other roentgenographiec work has been done 
on this subject, notably that of Warnekros.”* 

That breech attitudes of deflexion hinder spontaneous cephalic version is 
well known. Ryder?* found that, at least in primiparas, next to postponing 
attempts at external cephalic version until too late in pregnancy, the most 
common cause of failure of the attempted version is extended legs of the fetus. 
Donovan?’ has also commented upon this. Siegel and MeNally* feel that the 
presence of a frank breech is a definite contraindication to attempts at external 
version. The extended legs, they point out, splint the body so that the baby 
eannot be made to flex sufficiently to make version easy: a compound presenta- 
tion may result from the attempt. 

If, as I am econvineed, deflexion is a factor in causing breech presentations 
at term, the frequency of incomplete, or deflexed, breeches makes deflexion atti- 
tudes far and away the most important factor in the production of breech 
births. Stein has found deflexion attitudes in over 50 per cent of his series 
of breeches. As noted above, other authors report deflexion attitudes in over 80 
per cent of their breech deliveries. 

The present series of malformed fetuses has been reviewed with the work 
of Stein and Vartan in mind. I believe that their premise comes closest to 
being a common denominator in explaining the unusual frequeney with which 
the many apparently unrelated groups of malformed fetuses present abnormally. 

Unfortunately, roentgenographic studies of statistically significant groups 
of malformed fetuses have not been carried out. I believe, however, that my con- 
clusions are almost equally well supported on the basis of clinical observation. 

Breech and other abnormal deliveries are seen most often (Table I) in 
the following malformed groups: hydrocephalus, anencephalus, spinal ra- 
chischisis, achondroplasia, and in anomalies of the respiratory and urinary 
systems. 

A deflexed attitude of the hydrocephalic head is common. The heads of 
anencephalics are similarly held in extension ; indeed, the nature of the anomaly 
makes normal flexion of the neck and head impossible. The spinal columns of 
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fetuses with spinal rachischisis are invariably extended to some degree, the 
rachischisis splinting the spine and preventing its normal flexion. Moreover, 
liveborn infants with serious malformations of the spinal cord and the central 
nervous system nearly always present motor dysfunctions of various sorts, fre- 
quently of the neck and extremities. In spinal rachischisis, dysfunctions of the 
lower extremities are extremely common. I believe that such neurologic lesions 
are of great importance in causing deflexion attitudes because the motor diffi- 
culty which fetuses with these anomalies have prevents or makes difficult their 
assuming the normal fetal attitude of flexion. 

The military attitude of deflexion is a constant characteristic of achondro- 
plasia. Since 1909, when Das”* made his first report on the subject, the associa- 
tion of this condition with deflexion attitudes and dystocia has been recognized. 

It is felt that the frequency with which fetuses with urinary tract anomalies 
—notably polyeystic kidneys—present abnormally is on a basis of their ab- 
dominal enlargement. It seems quite apparent that normal flexion of the fetal 
spine and flexion of the extremities upon the trunk would be effectively pre- 
vented. This is borne out by the frequency of breech presentations among a 
number of groups which have not been listed in Table I because of their small 
size—notably gastrorachischisis, intra-abdominal tumors, and other enlargements 


of the trunk. 
Summary 


1. The methods of presentation of 1,471 congenitally malformed fetuses 
weighing over 400 Gm. have been reviewed. They are compared with the pres- 
entations of all infants weighing over 400 Gm. which were delivered at the 
Chicago Lying-in Hospital over a 61-year period. 

2. Among the malformed group, breech, transverse, and face and brow 
presentations occurred four times as often as they did among the ‘‘control 
group.”’ 

' 8. Among malformed fetuses weighing 2,500 Gm. or more, breech, trans- 
verse, and face and brow presentations were seen approximately seven times as 
often as they occurred among that portion of the ‘‘control group” which weighed 
2,500 Gm. or more. 

4. In an attempt to learn the reason for the many abnormal presentations 
among malformed fetuses, the factors claimed to be of etiologic importance in 
the production of abnormal presentations are reviewed.. Most critical studies in 
the recent literature agree that of these many factors, only prematurity and 
fetal malformations occur often enough to explain more than a very few 
abnormal presentations. 

5. The relationships of the alleged factors to fetal malformations have been 
studied and their significance is shown to be either nonexistent or very slight. 

6. Defilexion attitudes have been shown to occur very frequently among 
malformed fetuses. They have also been reported to occur in over 80 per cent 
of all breech presentations among normal fetuses. 

7. Evidence is presented which suggests that in the various groups of 
malformed fetuses which present abnormally with the greatest frequency, the 
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malformations have caused a deflexion attitude. It is felt that this factor 
explains more satisfactorily than any other the unusual frequency of abnormal 
presentations among malformed fetuses. 

It is also felt that this study affords additional evidence to confirm the 
importance of deflexion attitudes in the etiology of abnormal presentations 
among normal fetuses. 
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Addendum 


Since the present study was submitted to the editor, a paper on a related subject has 
appeared by Pendleton Tompkins (AM. J. Osst. & GyNEc. 51: 595, 1946). Dr. Tompkins uses 
a different approach, but arrives at similar conclusions concerning the causes of breech 
presentations. 
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HIGH PROTEIN, LOW CALORIC DIET FOR THE PREVENTION OF 
TOXEMIA OF PREGNANCY 


LurKart, M.D., F.A.C.S., OMana, NEB. 


(From the Department of Obstetrics and Gynecology, Creighton University 
College of Medicine) 


NTIL recently, little progress has been reported in the prophylaxis of 
that most formidable, and as yet poorly understood, enemy of the child- 
bearing woman, toxemia of pregnancy. Nevertheless, it is my conviction that 
the number of potential toxemic patients can be vastly reduced, if not entirely 
eliminated, by adequate prenatal care. 

The report presented here covers the observation of 1,000 pregnant women, 
and the results obtained by a regime of rigid weight control without interfering 
with adequate nutrition. The immediate objective was a restriction of the 
total increase of weight to 16 pounds or less during pregnancy, and a maximum 
of 2 pounds in any one month. The results, it is believed, proved well worth 
the effort put forth by both the patients and the physician. 

All of the patients were within normal weight range when first seen. Weight 
at the time of conception was accepted as normal if it was within 10 pounds of 
the following weight, height, and age chart: 


Ages 16 to 26 


Height Weight 
60 inches 106 pounds 
61 inches 108 pounds 
62 inches 110% pounds A 10-pound variation was allowed for 
63 inches 113 ~=pounds variation in physique 
64 inches 117 pounds 
65 inches 120 pounds 
66 inches 1253144 pounds An additional pound was allowed for 
67 inches 127 pounds each year over 26 
68 inches 131 pounds 
69 inches 134% pounds 


All the patients included were organically sound as far as could be de- 
termined. Patients with initial blood pressures over 130 systolic and 80 di- 
astolic were considered abnormal, and are not included in the group. 

Cardiac, pulmonary, and mental disease can be determined quite accurately 
prior to conception or early in pregnancy, but the hepatic and renal reserve 
eannot be satisfactorily estimated as possible complications of pregnancy. Dieck- 
mann’ enumerates 36 tests for kidney function, and states that it would not 
be possible to detrmine the true renal reserve, even if all these tests were em- 
ployed. Likewise, the relation of the endocrine glands to toxemia is not clear. 
Thus, it is impossible to make an accurate prediction of a woman’s capacity for 
childbearing, and it would therefore seem logical to assume that every gravida 
is at least a potential candidate for toxemia of pregnancy. 

Successful results from this dietary regime depend on two factors: first, the 
patient must be made to understand the purpose of the diet; second, the doctor 
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must convince the patient that safety and welfare of both mother and baby 
depend largely upon her cooperation. Minot? writes, ‘‘The partaking of proper 
food is excellent preventive medicine and upon it depends the integrity of 
man.’’ Much will power is needed to follow a reducing diet with an intake 
that sometimes does not satisfy hunger. Many people, including some doctors, 
still harbor the erroneous notion that a pregnant woman must eat for two. 
Most patients believe that cravings for food during pregnancy must be satisfied 
or the baby will be deprived of nourishment. Likewise, there are too many 
physicians and dentists, not to mention patients, who cling to the old adage, 
‘‘For every child a tooth,’’ because they believe that the unborn baby can draw 
calcium from the mother’s teeth. As a consequence of this fallacious reasoning 
many excess calories in the form of milk and fruit juices are poured into the 
expectant mother in order to resist demineralization of her teeth. One patient 
with toxemia of pregnancy referred to me at term showed a gain of 110 pounds 
during her pregnancy; that is, she went from a weight of 117 pounds at the 
time of conception to 227 pounds at term. Her teeth, poor to begin with, had 
been badly neglected because she believed that any dental work during preg- 
nancy was likely to cause a miscarriage. When the patient’s diet was investi- 
gated, it was found that her excessive weight was largely the result of a daily in- 
take, during the last four months of pregnancy, of three quarts of milk and the 
juice of six oranges, prescribed in the hope of preventing further damage to her 
teeth. 

It is necessary to explain to the patient that it is impossible for the baby 
to take any calcium from the mother’s teeth, that the calcium in an adult’s 
teeth is fixed, and that no form of diet can add to or take away calcium from the 
mother’s teeth by way of the circulation. The patient, however, must see a com- 
petent dentist and have her teeth cleaned and cavities filled. 

The patients here reported were given enough calcium daily (preferably 
in the form of a bone phosphate) to equal the calcium in a quart and a half of 
milk, with sufficient vitamin D to assimilate and utilize the calcium. Pregnancy 
and parturition in a healthy woman should be a normal process and should 
terminate with the mother unharmed and a live, healthy baby. 

The prenatal care in this program is not markedly different from the gen- 
eral trend, except for a controlled diet and frequent observation of the condition 
of the patient’s blood. Good prenatal care consists of good general hygiene, 
which includes a proper food intake, regularity of elimination, ample rest, and 
suitable exercise. It is understood that morbid processes found in a patient 
must be relieved as far as is possible. This calls for the various tests of organic 
function, and the discovery and removal of those factors which are recognized as 
predisposing to toxemia. 

In my practice, on her first visit the patient is given a booklet on prenatal 
eare which she is instructed to follow diligently. In this are listed the caloric 
values of 300 servings of food, vitamin tables, and an outline of daily diets for 
a week. Some little time is spent with each patient in an attempt to explain 
the purpose and importance of a well-balanced diet. She is told that the baby 
obtains its growth principally from proteins, minerals, and vitamins. 
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In conformance with the recommendations of the Committee on Food and 
Nutrition of the National Research Council,’ the superiority of the natural 
vitamins found in foods over factory products is emphasized, as is also the nu- 
tritional value of animal proteins. In order that iron metabolism may be ade- 
quate, meat (beef or lamb) or fish should be eaten once every day, and liver 
once or twice a week. One or two eggs should be included in the daily intake 
as well as two servings of cooked, green vegetables. The patient must be im- 
pressed with the fact that vegetables green in color contain, besides vitamins, 
more readily assimilable proteins and minerals. According to Stare and 
Davidson‘ the actual protein requirements during pregnancy cannot be definitely 
stated, but 10 to 20 grams of additional protein per day have been suggested 
as increased requirements. 

The patient is warned not to eat an excessive amount of fruit. She should 
have the equivalent of one orange or half a large grapefruit or a serving of 
tomato juice for breakfast, and one serving later in the day of a cooked fruit, 
such as a sauce or a canned fruit salad without the heavy syrup. The foods 
mentioned are the sheet anchor of the diet, and to these the patient is permitted 
to add starches, sweets, and fats in limited amounts to balance the meals. 

A gain of more than a pound in two weeks calls for reduction, not in 
the proteins and cooked vegetables, but in the quantity of such foods as ice 
eream, candy, pastries, cereals, macaroni, cheese, corn, potatoes, and bread. If 
the scale indicates an excessive gain, the patient is instructed not to eat between 
meals and to drink nothing but water between and with her meals. Tea and 
coffee may be taken in limited amounts. When the weight is not excessive, 
skimmed milk is permitted with meals. (Skimmed milk contains more calcium 
than whole milk.) The patient must adopt a philosophy of not eating all she 
wants at any meal, but leave the table hungry until her weight is under control. 
She is urged to weigh herself frequently, and to remember that the scale, and not 
her appetite, determines how much she may eat. 

Any food that will relieve hunger has caloric value. It is impossible to 
ascertain the quantity of a proper diet in advance because there are three main 
factors which determine the results from the intake: digestion, assimilation, 
and utilization. It is well known that any one of these factors may vary from 
time to time even in the same individual and thus upset the calculations. Con- 
sequently, no set quantity of food or number of calories will give the desired 
results in all patients. Therefore, much of the time during office visits is devoted 
to a discussion of the diet in an effort to impress the patient with the necessity 
of being weight-conscious. 

At each monthly visit the weight and blood pressure are obtained. The 
blood pressure is checked only once a month during the first seven months and 
twice a month the last two months, unless there is some indication for more fre- 
quent examination. The dietary advice is continued and the blood rechecked as 
often as necessary to determine whether any form of iron is needed or injections 
of liver extract should be administered. It is important that the blood be 
watched closely and the diet discussed frequently, otherwise the patient may 
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drift toward seasonal foods such as corn and other starchy foods and may not 
eat an adequate amount of protein. This may result in anemia with its possible 
complications. 

Thyroid extract is given to all patients who can tolerate it and whose basal 
metabolic rates indicate its need. If the patient’s pulse is below 70, small daily 
doses of desiccated thyroid are ordered, even if the basal metabolic rate is within 
normal limits. The amount of thyroid is increased every fifth day until there 
is an indication of excessive dosage, when it is discontinued at once for four 
days. On the fifth day the thyroid intake is begun again with the dose equal 
to the last daily dose that did not disturb the patient. A therapeutic test of thy- 
roid tolerance is thus obtained, and adequate dosage provided. In my opinion, 
this is the most reliable test for deficiency and administration of thyroid. 


Occasionally a patient has considerable trouble in controlling her desire to 
eat. Benzedrine sulfate in doses of 5 mg. three times a day has often proved 
helpful. She is allowed to take even larger doses if it does not make her nervous 
or wakeful. She is told, however, that neither the thyroid nor the benzedrine 
will reduce her weight unless her calorie intake is reduced. The benzedrine 
will aid in allaying the hunger of most patients without untoward effect. 


If this type of diet is followed, anemia is usually avoided. According to 
Dieckmann,° anemia predisposes to edema and toxemia. He also states:* ‘‘The 
albumin and globulin molecules are so large that they do not pass through the 
eapillary walls. Because of this lack of permeability, albumin and, to a lesser 
extent, globulin, exert colloid osmotic or oncotie pressure within the capillary.”’ 
If this is true, and with our present knowledge there is little reason to doubt 
it, a high protein diet should tend to prevent edema. Strauss’ writes: ‘‘If 
the expectant mother does not eat enough protein food, meat, eggs, fish, and 
milk, instead of losing weight she gains excessively, but this weight consists of 
water or occult dropsy.’’ He continues with the statement that this may lead 
to eclampsia, but in a more recent article he declares that a reduction of the 
sodium intake may be necessary to cause the edema to subside. The same au- 
thor also observes that there is a hypoproteinemia in toxemia of pregnancy.® 
According to Arnell® ‘‘Protein inadequacies . . . were aggravated during preg- 
naney by restriction of meat, eggs, and milk either self-adopted or carried out 
on medical advice.’’ Williams’® states that the incidence of toxemia in preg- 
nancy was twice as great in one group of pregnant women whose protein intake 
was 60 to 70 Gm. daily as compared with a similar,group whose protein intake 
ranged from 110 to 120 Gm. daily. MeCance, Widdoweon, and Lehman" write: 
‘‘In the presence of high protein intake, 15 per cent of the calcium was absorbed 
as compared with an absorption of only 5 per cent of the calcium in the low 
protein diet.’’ Rossenbeck’? found a slight increase in the sodium content of 
the muscle in normal pregnancy and an enormous increase in eclampsia. 


If the gain of an organically sound patient who had a normal weight at the 
time of conception is not allowed to exceed two pounds any one month up to 
the eighth month, she will not have retention of fluid in her tissues and, con- 
sequently, she will not acquire a sudden gain of weight in her last two months 
of pregnancy, unless there is excessive caloric intake. On the other hand, many 
of those patients observed who gained excessive weight (up to four pounds or 
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more a month) before the end of the seventh month of pregnancy showed sud- 
den increases in the last two months of pregnancy notwithstanding a low caloric 
intake during that time. This sudden increase was the result of excessive fluid 
retention in the tissues. These patients revealed excessive weight loss by the 
tenth day post partum, and the weight six weeks post partum was about the 
same as the weight at the time of conception. This observation conforms quite 
closely to that made by Waters.*° 

Success in weight control seems to depend on the first seven months. If the 
patient lets her appetite get out of bounds during that time, toxemia is sure 
to follow in a certain proportion of cases. In all of the reports of pregnancies 
I have examined, toxemia occurred in about 4 per cent of the patients who gained 
18 pounds or more. 

The 1,000 women who followed the weight control program throughout their 
pregnancies were delivered without a death or a single instance of toxemia, 
pre-eclampsia, or eclampsia. In no patient did the blood pressure exceed 145 
systolic or 85 diastolic. Edema was a negligible factor throughout the series. 
Only in rare instances was it necessary to advise a salt-poor diet because of 
edema of the ankles. In each of the few cases in which the salt-poor diet was 
prescribed and the protein intake increased, the edema disappeared in four to 
ten days. 

The diet regime followed by these 1,000 patients naturally resulted in a 
higher protein intake. The gratifying results obtained by patients whose pro- 
tein intake was higher than usual is in agreement with the conclusions of Lever- 
ton and MeMillan,'* who state, ‘‘ Women whose intake of protein was augmented 
by receiving a 5-ounce serving of meat daily in addition to their self-chosen diets 
during the period from four months before delivery until three months after 
delivery had higher hemoglobin and red cell values, less edema, and better suc- 
cess in lactation than women who received no supplement.”’ 

In slightly more than a third of the patients there was a trace of albumin 
in an uneatheterized. urine specimen sometime during pregnancy. Quanti- 
tative tests showed no more than 0.3 Gm. of albumin per 1,000 ¢.c. in twenty- 
four hours in any one specimen. 

Serum globulin and serum albumin tests were made at random on a few 
of these patients. All tests were within normal limits. The serum globulin 
average was 2.7 mg. per cent. The serum albumin average was 4.17 mg. per cent. 

There were no cases of puerperal infection, but there were two patients 
who had mild phlebitis. In each instance the temperature was normal before 
the tenth day postpartum and tenderness over the affected veins had disappeared. 
One of these patients had some swelling of her leg which did not entirely dis- 
appear for several months. 

The progress made against toxemia of pregnancy in this series of patients 
who followed the prescribed diet is comparable with what has been accomplished 
in the prevention of puerperal infection since the advent of the sulfonamides. 

During the same period of time that this series of 1,000 patients were eared 
for, 366 patients were under my care and are not included in the report. They 
may be divided into three groups: 
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1. Those not organically sound because of hypertension or diabetes. 
2. Those overweight at the beginning of pregnancy. 
3. Those who could not or would not cooperate. 


Fetal Mortality 


Essential hypertension 15 1 ( 6.0%) 
Hypertension (nephritis) 2 
Overweight before conception 89 
Initial blood pressure over 145/85 87 9 (10.3%) 
Overweight 66 
Excessive gain 39 
Overweight before conception 22 3 (14.3%) 
plus excessive gain 
Failed to cooperate 253 


Among the first 800 of the 1,366 cases, there were 200, or almost 25 per cent, 
who failed to cooperate. Of the next 400 there were 10 per cent who did not 
cooperate, and in the last 166 cases 2 per cent failed to cooperate. Better suc- 
cess in the control of the patients’ weights among the last 166 patients was 
probably due to better advice as a result of progress in experience of the author. 


Birth weights differed from the usual statistics in only one respect: the 
average weight at birth was slightly less than 7 pounds. There were no large 
babies. One baby whose parents were both over six feet tall weighed 9 pounds, 
2 ounces. 


TABLE I. FETAL MORTALITY IN CONTROLLED GROUP AS COMPARED TO THAT IN THE GROUP NOT 
CONTROLLED, OVERWEIGHT, OR NOT ORGANICALLY SOUND AT CONCEPTION 


CORRECTED MORTALITY{ 
ADJUSTED TO PRE- 


GROSS MORTALITY* CORRECTED MORTALITY t MATURITY 

(PER CENT) (PER CENT) (PER CENT) 
1000 eases 2.4 1.6 0.6 
366 cases 7.9 4.9 3.5 


*Pregnancy of 5 months or over. 
+Pregnancy of 28 weeks or more. 
tExclusion of infants 32 weeks or less in utero. 


Summary 

1. This report is based on records of 1,366 obstetric patients, of whom 1,000 
when first seen were within normal weight range and organically sound. They 
revealed an initial blood pressure within normal limits and cooperated in a 
controlled diet regime. 

2. Suecessful management depends on two factors: (1) the patient must 
understand the purpose of the program; (2) the patient must cooperate. 

3. One thousand patients whose weight was controlled by a restricted diet 
developed no toxemia, no pre-eclampsia or eclampsia. There were no maternal 
deaths. 

4. Patients following a prescribed diet, high in protein, have less anemia, 
less edema, and less tendency to develop toxemia or eclampsia. 

5. The fetal mortality rate in this series was one-sixth the fetal mortality 
of the uncontrolled group. 

6. There were no large babies. 
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A REVIEW OF ONE HUNDRED CASES OF OVARIAN CANCER 


E. V. M.D., PirrspureH, Pa. 
(From the Department of Gynecology, University of Pitisburgh) 


HILE considerable progress has been made in the diagnosis and treatment 

of cervical and fundal malignancies, the same cannot be said of ovarian 
malignancies. With an incidence of 10 per cent of all ovarian neoplasms, and 
with a mortality rate that has been, and remains, appallingly high, ovarian 
cancer constitutes a major gynecologic problem. Early diagnosis is particularly 
difficult since a large percentage of patients is incurable before symptoms mani- 
fest themselves. There have been too few series reported in sufficient detail from 
which to draw reliable conclusions. Can we estimate the survival time from 
the histologic grading of the malignant growth? Can clinical grouping be used 
as an index for the prognosis of ovarian cancer? What effect has radiation on 
survival time? In an attempt to answer this riddle, the writer has presented 
a clinical review of 100 cases. Thirty-five cases could not be traced. The other 
65 were traced from treatment to death, or to a survival as long as ten and 
two-thirds years. 

The material for this review was obtained from records of proved cases 
of ovarian cancer treated at the Elizabeth Steel Magee Hospital and the St. 
Francis Hospital in Pittsburgh, Pennsylvania, over a period of fifteen years 
(1929 to 1943). Where possible, all diagnoses were confirmed by microscopic 
section. 

In this series, 52 tumors were determined to be bilateral, while 32 were 
unilateral. One adenocarcinoma occurred in an ovary which was also the seat 
of a dermoid cyst. A Krukenberg tumor appeared to be primary in the ovary 
as no other lesion could be discovered at the time of operation. There were 
eight secondary growths in the ovary, four being secondary to the fundus uteri, 
and four secondary to the colon. The types of tumors and their numbers are 
shown in Table I. 

In addition to the ovarian malignancy there were 11 fibroid uteri, one 
fibroma of the opposite ovary, 12 pelvic infections, one acute appendicitis, 10 
ovarian cysts, two of which had twisted pedicles, two chocolate cysts, three pelvie 
endometriomas, and one retained doughnut pessary. 

The gross appearance of ovarian cancer is often bewildering. An attempt 
to classify such malignancies as solid or cystic forms is unsatisfactory, for 
many that appear cystic have solid cores, while the solid-appearing tumor is often 
riddled with cysts. Thus, we see all kinds, large, small, papillary, smooth- 
walled, cystic, solid, solid and cystic, yellow, white, grey, blue, red, ete. In some 
eases transition from a malignant papillary cyst to a solid tumor seems to occur. 
In this series, the majority seemed to arise from papillary cystadenomas. Five 
multilocular pseudomucinous cysts contained solid malignant areas, and three 
of these had ruptured, giving rise to pseudomyxoma peritonei. Solid primary 
435 
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TABLE I. PATHOLOGIC DIAGNOSIS 


Solid Carcinoma 

Papillary cystadenocarcinoma 
Pseudomucinous cystadenocarcinoma 
Granulosa cell tumor 

Hodgkin’s sarcoma 

Primary luteoma 

Embryonal sarcoma 

Malignant teratoma 

Fibro-sarcoma 

Sarcoma 

Krukenberg tumor 

Adenocarcinoma, secondary to fundus uteri 
Adenocarcinoma, secondary to colon 
Unclassified 
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cancer of the ovary is rare if sarcomas are excluded. As the growth usually 
spreads by implantation and contiguity, distant metastases were found in a small 
percentage only in this series. Forty-four had ascites at the time of operation, 
while 49 did not. 


Age Incidence.—Sixty-three per cent of our patients were between the ages 
of 40 and 60 years. The youngest was 19, while the oldest was 75 years of age. 
The average age was 47 years; two were under 20 years of age; one of the two 
had a colloid carcinoma which was unilateral, and from which she died in six 
months; the other had a unilateral cystadenocarcinoma, and is still alive two and 
one-half years after simple unilateral salpingo-oophorectomy. Most patients 
between 70 and 75 years of age died in less than six months following operation. 
However, there is one patient, aged 71 years, who had a simple removal of a 
unilateral papillary cystadenocarcinoma, and is still alive three and three-fourths 
years after operation. 

Menstrual History.—Most of the patients had normal onset of menstrual life. 
Forty-four per cent were still menstruating, while 56 per cent had already 
passed through a normal menopause. Twenty-nine per cent had some dis- 
turbance of the menstrual cycle, mainly metrorrhagia. 

Marriage and Pregnancy.—Of this series 24 were single, and 76 were mar- 
ried. Forty-one per cent were nulliparous, 19 per cent had one child, while one 
patient had 11 offspring. Fourteen women had a total of 23 miscarriages. This 
series showed a high incidence of sterility. Only three-fourths of the married 
women had borne children, and 18 per cent had aborted. 

Signs and Symptoms.—The insidious onset and progress of the tumor are 
shown by the fact that 68 per cent of all patients were considered incurable when 
first seen. Over 18 per cent had symptoms less than one month before present- 
ing themselves for examination. Thirty-one per cent of all cases were ex- 
amined within two months of the appearance of the first symptom. 

Seventy-five per cent of the series had abdominal pain; 44 per cent had 
abdominal enlargement; 32 per cent had loss of weight; 29 per cent had some 
form of abnormal vaginal bleeding; 18 per cent had marked constipation; 17 
per cent had a palpable tumor; 17 per cent had vomiting; 11 per cent had 
dyspnea; 9 per cent had frequency of urination ; 4 per cent had diarrhea. There 
were diffuse abdominal pains, and pains localized to the epigastrium, lower 
quadrants, and lower back. Usually the pain was vague and intermittent when 
first noticed, but rapidly became more severe and constant. Several patients 
came into the hospital with such severe pain that they were diagnosed as acute 
appendicitis, or other acute abdominal crises. Abdominal enlargement caused 
least concern to the patient, many believing it was due to fat. The presence of 
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a palpable tumor was the sole sign in five eases. Cases presenting frozen pelves 
and abdominal fluid were diagnosed correctly most frequently. Pelvic masses 
inseparable from the uterus and without abdominal fluid were often felt to be 
fibroids. A considerable number were diagnosed as simple ovarian cysts, with 
the malignant nature discovered after the abdomen was opened. 


Treatment and Results—Surgery was attempted in all but five cases which 
were considered utterly hopeless. Seventy-six cases received abdominal opera- 
tions in which more or less of the primary and metastatic growth was removed. 
Nine had exploratory laparotomy with removal of one or more small pieces of 
tissue for examination. Two had paracentesis only; two had paracentesis and 
peritoneoscopy; four had exploratory laparotomy plus removal of biopsy mate- 
rial, and subsequent paracentesis; two had laparotomy for removal of pseudo- 
mucinous material. In 39 cases supravaginal or total hysterectomy was per- 
formed, usually with removal of both ovaries. Nineteen had unilateral or 
bilateral removal of adnexa only. None of the tumors was tapped deliberately, 
although several ruptured during an attempt to free them. The small intestine 
was resected in five cases, and colostomies were performed four times. 


Postoperative radiation has been used freely, particularly in the past ten 
years. In 65 eases traced, 19 had operation plus radiation, 39 received opera- 
tion alone, two had radiation alone. Five cases did not receive treatment of any 
kind. The average survival time after operation plus radiation was 35.3 months; 
after operation alone, 11.7 months; after radiation alone, 1.5 months; without 
treatment of any kind, 2.5 months. The group receiving operation alone con- 
tained the advanced eases, some of which did not survive long enough to receive 
radiation therapy. The group receiving x-ray alone was too far advanced to 
undergo operation, or refused operation. The group that did not receive any 
treatment included those cases that did not tolerate x-ray. Of these two latter 
groups all were dead within six months of arrival at the hospital. 


Histologic grading proved of little importance in prognosis. All carcinomas 
primary in the ovary were placed in three grades. In Grade I there is good 
glandular formation with well-differentiated columnar epithelium. The mature 
type of structure is maintained throughout, except in areas where early malig- 
nant changes are going on, such as piling up of epithelium or invasion of the 
stroma. This is the least malignant type. In Grade II, glandular and papillary 
structures are still present, but they are poorly developed. The columnar epi- 
thelium is not so well differentiated. There are moderate variations in the size 
and shape of the cells, nuclear changes, and more extensive invasion. This is 
a moderate degree of malignancy. In Grade III there is little evidence of 
glandular and papillary structure, the fields showing practically solid carcinoma. 
This is the most malignant type. 

One of our longest survivals is a Grade II malignancy, being well almost 
eleven years after operation. Another Grade III malignancy, in the same age 
group, survived only three and one-half months. A 24-year-old patient with a 
Grade I malignancy died in four months with a recurrence. Another Grade 
I malignancy, in a patient 22 years old, is well three and one-half years after 
operation. A study of a small group of patients, all in the same age group, 
gave the following inconclusive figures: 


Grade I—six cases had an average survival time of thirty-seven and two-thirds months. 
Grade II—eleven cases had an average survival time of twelve months. 
Jrade I1I—seven cases had an average survival time of twenty-six and one-third months. 


Clinical grouping seemed to be of more importance in making a prognosis. 
In clinical Group I, the tumor is completely removable, and is without gross 
involvement of any other structure at the time of operation. In clinical Group 
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II, the tumor is completely removable, but with some disturbance of other struc- 
ture, such as adhesions to, or involvement of other tissues which can be removed. 
In clinical Group ITI, the tumor is only partly removable on account of extension 
to near-by structures which cannot be removed. This group includes all cases 
in which a partial operation is done with the hope of destroying or delaying the 
growth of the remaining part by irradiation. In clinical Group IV, the tumor 
is irremovable because of extensive involvement of adjacent parts or because of 
distant metastases. Only a biopsy specimen can be obtained at operation. 
Table II below shows the average survival time according to clinical groups. 

Clinical Groups I and II have survival times much greater than Groups III 
and IV. There was an immediate mortality of seventeen. This includes all who 
died within two weeks of operation. Four of these belonged in Group IV, eleven 
belonged to Group III; one belonged in Group II; one belonged in Group I. 
The advanced eases were recognized as bad risks, but were subjected to opera- 
tion in the hope of relieving a desperate situation. 

The substantial early mortality rate explains why many patients did not 
receive radiation. As stated earlier, the survival time in patients receiving opera- 
tion plus radiation was three times as great as cases receiving operation alone. 
Before we drew the obvious conclusion that radiation triples survival time, let us 
examine the composition of the two groups. Fifty-seven per cent of the 19 
cases receiving operation and and radiation were in Groups III and IV, while 
over 97 per cent of the 39 cases receiving operation alone belonged in Groups ITI 
and IV. However, the conclusion that radiation prolongs life substantially is 
borne out in this series. Of the 65 patients traced to date, 13, or 20 per cent, 
are still alive. Two of the survivors are in Group I, seven are in Group II, four 
are in Group III. 


TABLE II 
GROUP NUMBER NUMBER TRACED AVERAGE SURVIVAL TIME 
I 11 3 38 months 
II 18 13 36 months 
III 45 30 194 months 
IV 19 15 54 months 
Total 97 61 24 months 


TABLE III. THE SURVIVAL RATE AFTER TREATMENT 


CLINICAL GROUP 
| Ill | 


TIMES SURVIVED 


0to 6 months 
6 to 12 months 
lto 2 years 
2to 3 years 
3to 4 years 
4to 5 years 
5to 6 years 
6to 7 years 
7to 8 years 
8to 9 years 
9 to 10 years 
10 to 11 years 
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According to pathologic classification, six of the surviving patients had 
papillary cystadenocarcinomas; two had pseudomucinous cystadenocarcinomas; 
one had a solid adenocarcinoma; one had a malignant teratoma; one had a granu- 
losa-cell tumor; and one had an embryonal sarcoma. 

Of nine patients subjected to exploratory laparotomy and removal of 
biopsy specimen, there was an immediate mortality of three. One died following 
biopsy of an inguinal node. These advanced cases cannot be explored with 
impunity. 
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Discussion 


It is seen that the greatest difficulty is encountered in anticipating results 
from either radiation or operation, as many factors are involved. Not only are 
there many different pathologic aspects to each case, but the extreme variability 
of the different parts makes each case a definite study in itself. The duration 
of symptoms, the surgical treatment rendered, the radiosensitivity of the tumor 
cells, the reaction of the patient herself, all must enter into consideration when 
prognosis is attempted. 

One hundred eases of ovarian cancer were analyzed. Four of these patients 
were Negroes. Most of our patients were between 40 and 60 years of age, and 
more than half were past the menopause. There was a high incidence of 
sterility in this series, 41 per cent being nulliparous. The most commonly 
associated pathology was ovarian cyst, fibroid and pelvic infection. The dura- 
tion of symptoms is so short that about two-thirds of all patients arrived at the 
hospital when hopelessly involved. One-third of this series had symptoms under 
two months. All but five patients had some type of operative procedure carried 
out by 18 different operators. In three-fourths of the cases only part of the 
tumor could be removed; while in one-fourth, all of the tumor seen at time of 
operation could be removed. There was immediate mortality of one-sixth of 
all cases treated. Three deaths had causes unrelated to malignaney. The 
survival time was three times as great when all the tumor could be removed. 


Conclusion 

1. Histologic grading is of little value in prognosis. 

2. Symptoms occur so late that early diagnosis is almost impossible. 

3. The majority of patients are hopelessly involved when first seen. 

4. The degree of removability of the growth plus use of radiation largely 
determines the survival time. 

5. Postoperative radiation often increases the comfort, and improves the 
psychologic state of the patient. 

6. The curative value of radiation is discouragingly low. 

Despite the very discouraging end results in advanced cases of malignant 
disease of the ovary, it is our impression that removal of the primary growth 
enables the patient to carry on a life of usefulness in comfort, sometimes for 
years. This makes the operation worth while. We will report cases illustrating 
this point, and discuss this phase of the question in a subsequent paper. 
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SOME OBSERVATIONS UPON THE Rh FACTOR IN PREGNANCY* 
C. H. IncRam, JR., M.D., F.A.C.S., Prrrspuran, Pa. 


(From the Obstetrics Service of the Western Pennsylvania Hospital) 


INCE the discovery of the Rh factor in human blood by Landsteiner and 

Wiener in 1940 and its relationship to erythroblastosis fetalis by Levine,’ 
there have been many articles upon the subject in the literature, lay as well as 
medical. Since the occurrence of the latter is not too frequent, it has seemed 
worth while to summarize the results and mention some of the problems en- 
countered during a period of fifteen months in the obstetrics department of a 
general hospital. Our laboratory has been doing the Rh determinations and 
kindred studies for us since September, 1944. From that time until December, 
1945, there were six cases of erythroblastosis fetalis encountered in 1,682 de- 
liveries, for an incidence of one case per 280 deliveries. These cases came from 
the delivery of 75 Rh-negative mothers, with an incidence of one in 12.5 Rh- 
negative women. 

During this period there were 1,129 Rh determinations with 10.36 per cent 
of negatives. The apparent discrepancy between this number and the original 
15 per cent incidence among whites reported by Landsteiner and Wiener® can 
be explained in two ways. First, there are a few Negro patients included, but 
more important than this is the fact that the original work classes Rh’ and Rh’ 
as negatives while they are now screened out and classed where they belong 
among the Rh positives. 

It would be extremely presumptuous to attempt to draw any conclusions on 
the basis of this small series of cases. However, certain seemingly obvious facts 
have come to our attention during the treatment of these cases, and also while 
managing some other cases of Rh-negative women in pregnancy. In view of the 
many divergent opinions to be found in the literature, it has seemed worth while 
to add our findings with the hope that, when grouped with several similar series 
from other institutions, we may all thereby sooner reach a rational basis for the 
management of and therapy in this comparatively infrequent, yet important 
condition. 

In attacking the problem, it would seem that a beginning might best be 
made by reviewing the management of the Rh-negative woman who is pregnant. 
During this period of fifteen months the writer has delivered 12 Rh-negative 
women in his own practice, plus at least one (Case 5) for another. Omitting 
the latter, as her history was not known before delivery, there were two primi- 
gravidas, both with normal babies. This was to be expected, as damage to the 
baby in a first pregnancy is not only extremely unusual, but also portends a 
very grave, if not hopeless, outlook for future pregnancies, in the present state 
of our knowledge. The remaining ten cases were multigravidas and one (Case 2) 
delivered an erythroblastotic baby. One of these was not seen until she was 
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admitted to the hospital in labor, but all of the others were checked one or more 
times for the presence of anti-Rh agglutinins and/or blocking antibodies.*: * No 
particular concern was felt for the baby in the six cases where the maternal 
serum was negative for both, and our judgment was justified by the delivery 
of a normal baby in each case. In three cases, however, the maternal serum was 
found to contain agglutinins, and so preparations were made for possible trans- 
fusion of the baby at birth. There were no eases in this group who showed 
blocking antibodies, and the agglutinins were demonstrable only in the undiluted 
serum of two cases. In these cases, a red count and smear of the cord blood 
assured us that we need have no further anxiety concerning these babies. The 
one case with a rather high titer of agglutinins will be presented later (Case 2). 
Karlier reports stressed that about half the cases of erythroblastosis occurred 
where few, if any, agglutinins could be demonstrated in the maternal serum. 
This inability to foretell the outcome has been almost, if not completely, removed 
by Wiener’s® discovery of blocking antibodies. Since our work began subse- 
quent to this publication of his, all of our Rh-negative maternal sera were 
checked for blocking antibodies at the same time that an agglutinin titer was 
run, and it might be noted at this point, that in all six cases of erythroblastosis 
fetalis the mother’s blood showed either one or both. 


Case Reports 


Case 1.—Mrs. H. had two normal living Rh-positive children and has had 
two miscarriages. This baby, a male, was delivered at term and became jaun- 
diced on the second day. Blood studies were red blood cells 3,700,000, hemo- 
globin 75 per cent, white blood cells 26,500, and 53 normoblasts per 100 white 
blood cells. .The jaundice deepened and the anemia increased, and on the fifth 
day the baby was given 50 ¢.c. of Rh-positive blood by vein. Following this 
there was a severe reaction, the temperature rose to 104° F., hemoglobinuria de- 
veloped, and the jaundice deepened to an actual green color. On the ninth and 
twelfth days, respectively, he was given 50 and 100 c.c. of Rh-negative blood, 
and on the latter day he was also removed from the breast when the mother’s milk 
gave a 4 plus agglutination at a 1:5 dilution. The baby improved from this 
time on and was discharged on the twenty-fifth day, above birth weight, but 
with a red blood count of only 3,500,000. There is nothing further known of 
this baby. 


Case 2.—Mrs. S. had an early miscarriage, then a premature boy who sur- 
vived and is Rh positive, and a girl who died on the second day with postmortem 
findings typical of erythroblastosis fetalis. The patient was referred to the 
writer when in the second month of pregnancy, and at that time no agglutinins 
were demonstrable. They were present by the fifth month and gave a 4 plus 
agglutination at a dilution of 1:160 by term when this baby, another girl, was 
born. We could see no jaundice at first, but within a half hour it was readily 
apparent. The cord blood showed her red blood count to be 3,530,000, normo- 
blasts 36 per 100 white blood cells, and an icterus index of 150, and was Rh 
positive, group B. She was given 100 ¢.c. of citrated O negative blood to which 
had been added 3 ¢.e. of Witebsky’s A and B substance® by way of the umbilical 
vein. Despite increasing jaundice, the red count rose to 3,800,000 on the third 
day. The count then began to fall, reaching 2,330,000 on the sixth day, even 
though the baby was given 50 ¢.c. of group O positive hlood subeutaneously on 
the fifth day. Two group B positive donors had been rejected because of ag- 
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glutination on the sixth day when, as if from heaven, the first B negative blood 
of a man reached the laboratory. We injected 75 ¢.c. of his blood into the 
peritoneal cavity, rather than lose it when the intravenous cannula became 
clogged. Whether from exhaustion of crying or from the mode of administra- 
tion, the baby developed a shocklike reaction after this, and was put into an 
oxygen tent overnight. There was no fever or hemoglobinuria, and the red blood 
count rose to 4,200,000 on the ninth day, again falling to 2,480,000 by the twenty- 
first day. On this date one of our original B positive donors was found com- 
patible, and 75 ¢.c. of his blood were given by vein without reaction, sending the 
count above 5 million for two days, with a drop to 4,200,000 at discharge on the 
thirty-second day. This baby never went to breast and was put on a biolac 
formula from the start. Beginning the twelfth day she received 20 drops, later 
30 drops, twice a day of feosol elixir and 25 mg. daily of ascorbic acid. She sur- 
vived an attack of pertussis beginning two weeks after her discharge, and has 
developed normally to date. 


Case 3.—Mrs. E. H. had a miscarriage thirteen years previously, at which 
time she was transfused, with her husband as donor. She went into labor a 
few days past term, and the fetal heart was heard at the beginning. After a 
fourteen-hour labor she delivered a macerated female infant. Her blood gave 
a strong blocking reaction before and still blocked at a dilution of 1:40 five 


months later. 


Case 4.—Mrs. McC. had had a boy living and well, and the second was a 
girl who died on the third day. She has two Rh-negative sisters who have each 
lost several babies elsewhere. This baby, a full-term female, had on the first 
day a red blood count of 2,480.000, and 77 normoblasts per 100 white blood 
cells. She was given 40 ¢e.c. of Rh-negative group O blood on the third and fifth 
days intramuscularly. The blood showed a red blood count of 2,410,000 on the 
seventh day, with 44 normoblasts and 3 megaloblasts. On the ninth day she got 
100 c.c. of Rh-negative O blood by vein, and the count rose to red blood cells, 
2,800,000, with 23 normoblasts on the eleventh day and 3,130,000 on the four- 
teenth day. By the twenty-fourth day there was a drop to a red blood count of 
2,670,000, followed by a slow rise to 3,650,000 when discharged on the fortieth 
day. Reports since indicate that this baby is normal. The breast milk gave a 4 
plus agglutination at 1:1 dilution one week post partum, while on the fourteenth 
day the maternal blood gave a 4 plus at 1:40, and at four weeks was the same 
reaction at 1:80 dilution. 


Case 5.—Mrs. McK. was transfused with her father’s blood following a 
3-month miscarriage a year previous to this delivery of a full-term female which 
had a slight yellowish tinge at birth. As she was delivered by the writer for 
another doctor who was ill, this history was not uncovered nor was anything 
done until the baby became intensely jaundiced on the second day. On this 
day we found a red blood count of 2,340,000, normoblasts 52 and megaloblasts 
4 per hundred white blood cells, and so 60 c¢.c. of citrated Rh-negative O blood 
containing 3 ¢.c. of Whitebsky’s A and B substances were given by vein. On 
the third day there was a red blood count of 3,680,000, and 3,730,000 on the 
fourth day. There were no normoblasts found on the fifth day, but a gradual 
drop to a red blood count of 2,400,000 on the fourteenth day when we again 
transfused with 50 ¢.c. of Rh-negative O blood citrated, and containing 3 c.e. 
of A and B substances. The count gradually rose to 3,230,000 when discharged 
on the twenty-first day, and the baby has been reported normal since. The pa- 
tient’s father (her donor) as well as her husband and the baby are all Rh 
positive. Her milk had agglutinins when undiluted, while her blood blocked 
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through a 1:20 dilution and gave a positive conglutination’ test, but there were 
no demonstrable agglutinins, all on the second day post partum. 


Case 6.—Mrs. W. has three Rh-negative children living, her fourth is Rh 
positive. She was aborted in the third month of her fifth pregnancy and in this, 
her sixth, she delivered a boy at term which developed jaundice and petechial 
hemorrhages and died in four and one-half hours. His spleen and liver were 
enlarged, but death occurred before any treatment was instituted. The ma- 
ternal blood on the following day showed a positive conglutination and com- 
plete blocking through a dilution of 1:20, but no demonstrable agglutinins. 


Mention has already been made of pregnancy in Rh-negative mothers, but 
because of its similarity to at least one of those above, the following case is given 
in detail. 


CasE 7.—Mrs. V. was referred to the writer from out of town because of 
her history which was: one girl living, three spontaneous early abortions, fol- 
lowing the second of which she received a blood transfusion. Her fifth preg- 
naney yielded a premature girl who died on the second day. The baby vomited 
green fluid but had no jaundice or edema; and when the mother’s blood was sent 
to this city and reported to be Rh negative, she was told that this was the cause, 
and was given a very poor outlook for further pregnancies. Her blood at the first 
visit ten weeks before delivery, and again three weeks before delivery, showed no 
agglutinins by either tube or slide® technique, nor was there any demonstrable 
blocking reaction. On the basis of these blood findings, we assured the patient 
in advance that her baby would probably be normal, and this assurance was 
borne out by the delivery of a normal Rh-positive boy at term. An interesting 
sidelight—blood from the donor for the transfusion proved to be Rh negative. 


Discussion 


From the above small series of cases some impressions have been gathered. 
If they are further strengthened by the experiences of others, as well as by our 
own further observation, they may become rules of treatment. However, it is 
again emphasized that they are still only impressions. Certain rules of conduct 
would likewise seem indicated by our experience and will also be included, for 
what they may be worth, in chronological order of caring for a ease of preg- 
naney. 

1. All pregnant women should have an Rh determination at the same time 
that their blood test for syphilis is done. Here we agree with Halperin, et al,® 
for, in 1,682 deliveries, we have apparently salvaged four babies that would 
otherwise have probably been lost. Because of these results we have the temerity 
to take exception to Wiener,’® who would limit the Rh determinations because 
of a shortage of testing sera. It might well be noted here that we have been 
able to get good testing serum from several of these mothers and in quantities 
sufficient not only for our own needs, but also to supply others. 

2. A careful history of previous transfusions as well as pregnancies should 
be taken on all pregnant women found to be Rh negative, and, when possible, 
the donor’s blood should be tested for the Rh factor before delivery. A plea 
might well be inserted here that only Rh-negative blood be transfused into any 
Rh-negative woman who has not yet reached the end of her reproductive life. 
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3. All Rh-negative multigravidas and those who have been transfused either 
with Rh-positive or unknown blood should be tested for agglutinins and block- 
ing antibodies at least once during the last three months of pregnancy. Wiener’s 
eonglutination test,’ covering both of these as it does, would seem sufficient. 

4. In those cases with either marked agglutination or blocking reaction, 
preparations should be made for a full blood study of the infant in the delivery 
room, and, where indicated by red count of 2,500,000 or less, Rh-negative blood 
should be given via the umbilical vein before tying the cord. 

5. Whenever transfusion is indicated, Rh-negative blood should be used. 
While we have contemplated using a suspension of washed maternal cells, we 
have not yet been forced to do so. In the writer’s cases, whenever group O blood 
was used Witebsky’s A and B substance was added. 

6. As to the route of administration—once the cord is tied we have found 
a 22-gauge cannula in a surface vein with pressure behind the blood supplied 
by the syringe of an intravenous anesthesia outfit to be the best. The metal 
valve should be new, as contact with the material used in anesthesia may leave 
a sulfur deposit and thus cause some difficulty. 

Final results almost equal to intravenous administration were obtained by 
one intraperitoneal injection. This was done as a last resort to avoid the loss 
of an irreplaceable blood donation when the intravenous cannula and vein 
became obstructed while trying to use a gravity flow. The baby was worn out 
from this trial and, whether from fatigue or from the method of administration, 
went into a mild state of shock after returning to the nursery. While the method 
is simple from the standpoint of technique, we have hesitated to repeat it be- 
cause of our uncertainty concerning the cause of the shock. 

Intramuscular and subcutaneous administration was used a few times with 
questionable results. 

7. Babies with erythroblastosis must not be allowed to nurse, as the breast 
milk contains anti-Rh agglutinins. Adequate nutrition probably requires a 
high iron intake with vitamins in addition to a modified milk formula. 

8. Prognosis for these affected babies must remain guarded in view of 
neurologic residua such as spasticity and mental retardation attributed to 
kernicterus and reported by, among others, Leonard"! and Docter.'? The few 
babies so far observed by us seem to be developing normally, although they 
are all still under one year of age, and these residua are sometimes not observed 
until as late as two years of age. 

9. Outlook for future babies seems to depend, at the present time, upon two 
factors. First, another baby might be Rh negative with no danger of trouble, 
and second, even if the baby is Rh positive, it may survive with treatment. This 
latter outcome would seem to be favored by deferring the pregnancy at least 
until the maternal blood is free of agglutinins and blocking antibodies. 

10. In view of the slender margin of safety encountered with these full- 
term babies, we are opposed to the induction of labor before term with the added 
dangers of prematurity to be overcome. 
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Summary 


No final conclusions are presented. We have listed some impressions formed 
as a result of treating six cases of erythroblastosis fetalis with the hope that, 
when combined with the experience of others, they may serve as a basis for 


the future management of Rh-negative mothers and their babies. 


The writer wishes to express his thanks and appreciation to Drs. A. C. Williamson, 
Joseph Loughrey, and J. R. Johnston for permission to present their cases, and to Mrs. 


Bettina B, Carter for her invaluable assistance with the many blood determinations. 
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HEMOLYTIC DISEASE ASSOCIATED WITH THE Rh FACTOR IN 
TWIN PREGNANCIES* 


EucEnE A. Conti, M.D., F.A.C.S. JoHN W. GLENN, M.D., PirrspuraH, Pa. 
(From the Department of Obstetrics, Pittsburgh Hospital) 


N MARCH 23, 1945, we delivered a primipara of twins, the first a normal 

healthy male, the second a stillborn macerated female presenting a typical 
picture of hydrops fetalis. Rh studies on the blood of the parents and the sur- 
viving child confirmed the diagnosis and led us to a perusal of our records of 
stillbirths and neonatal deaths in multiple pregnancies to study similar instances 
of erythroblastosis occurring in twin pregnancies. One hundred ten multiple 
pregnancies (one hundred nine twin, one triplet) were reviewed. In 22 cases, 
one or both children were stillborn or neonatal deaths. Sixteen were eliminated 
from further investigation because of incompleteness of records, grand mul- 
tiparity mitigating against Rh incompatibility as a factor, absence of clinical 
signs of hemolytic disease of the newborn, or the presence of some definite 
causation unrelated to the Rh factor. The remaining six were studied clinically 
and serologically in so far as the limitations of our antisera would permit, and 
the results are herein presented. 


Stratton, Langley, and Lister’ have reported an Rh-negative mother who 
in her second pregnancy bore twins who were Rh positive but of different geno- 
types. The female child was normal. The male died on the fourth day of 
hemolytic disease. 


Aaburg and Roby? describe the case of a woman who in her third pregnancy 
produced a male and female twin which presented two varieties of erythroblasto- 
sis (the first icterus gravis, the second hydrops). Both were Rh positive, the 
mother Rh negative. This case strengthens an impression which we derived from 
a study of one of our cases (No. 3) that there is a difference in the severity of 
effect in twins exposed to Rh antibodies, although in our own the offspring were 
monozygotic and in the one recounted by Aaburg were dizygotic. 

Wiener* reports a twin pregnancy (the patient’s eighth) in which the male 
twin was Rh negative and normal and the female died within thirteen hours of 
icterus gravis. 

The incidence of fetal hemolytic disease resulting from the deleterious 
effect of transmitted maternal antibodies is difficult to determine. The com- 
bination of an Rh-negative wife and an Rh-positive husband occurs once in about 
thirteen marriages of white people. Not every Rh-negative person exposed to 
Rh-positive blood becomes sensitized to the Rh factor. Individuals differ in the 
ease with which they can be sensitized, probably depending on some hereditary 
constitutional quality, so that in the average only about one in 25 to 50 Rh- 
negative persons exposed to the Rh antigen becomes sensitized. Occasional 
occurrence of hemolytic disease when the mother is Rh positive has been at- 
tributed to subtypes of Rh and the Hr factor.* The mere fact that the patient’s 
blood is Rh negative is not proof that Rh incompatibility is responsible for the 
pathologic state. One must prove in addition that sensitization to the Rh factor 
has oceurred. To do this, facilities for determining the presence of blocking as 
well as agglutinating antibodies are necessary.° Blocking antibodies are prob- 
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ably more significant of hemolytic disease because they are smaller and hence 
traverse the placental barrier more easily.® 

Ideally, one would have access to antisera which would react with the 21 
genotypes of the Rh factor which are theoretically possible.’° Practically, this 
is not feasible. As a matter of fact, we have had to diseard specimens of the 
common human anti-Rh sera because they were not sufficiently potent to give 
reliable reactions. We agree with Levine that a pooling of material for the 
production of antisera in every community would be advantageous in maintain- 
ing adequate supplies of the various types.* Our serum is the standard anti-Rh, 
now designated anti-Rh, containing the agglutinins anti-Rh and anti-Rh,. ~ 


TABLE I, MENDELIAN INHERITANCE OF DOMINANT CHARACTERISTICS 


i¥ rhrh rhrh 100% rhrh 

2. Rhrh rhrh = 50% Rhrh 50% rhrh 

3. RhRh rhrh = 100% Rhrh 

4. Rhrh Rhrh = 25% RhRh 50% Rhrh 25% rhrh 
5. RhRh Rhrh = 50% RhRh 50% Rhrh 

6. RhRh RhRh rn 100% RhRh 


Table I presents the Mendelian inheritance of the Rh factor which is a dom- 
inant characteristic. RhRh represents a condition in which similar genes have 
been derived from both parents and the individual is duplex (homozygous) as 
regards the character. Rhrh represents a condition in which the individual has 
received the gene from only one parent and is therefore simplex (heterozygous) 
with regard to the character; half of the gametes of such an individual will have 
the gene and half will lack it. Lastly rhrh represents absence of the factor and 
such an individual is nullipex (Rh negative). He or she will not have the gene 
represented in any of the gametes and cannot, of course, transmit a trait repre- 
sented by it.” We shall attempt to designate into which class each family group 
that we have analyzed will fall. 


Case 1.— 
Father Mother First Twin Second Twin 
Rh positive Rh negative Rh-negative male Rh-positive female stillborn 
*Rhrh 3 rhrh = 50% rhrh + 50% Rhrh 


The second twin we assume was Rh plus because of its typical hydrops. It 
is unusual to encounter erythroblastosis where a mother has not been previously 
sensitized by transfusion or pregnancy. 


Levine has stated that the capacity to produce anti-Rh agglutinins differs 
in individual subjects so that in some women the first pregnaney may result in 
an erythroblastotic infant.t There is the speculative possibility that the blood 
of the surviving twin also produced antibodies which hastened the demise of its 
womb mate. Levine has also stressed the importance of determining the homo- 
or heterozygocity of the male parent in prognosticating the patient’s percentage 
chance of having a normal (Rh-negative) child onee she has become sensitized 
to the Rh factor. In the above case the chance in future pregnancies will 
be one in two. 


CasE 2.— 
Father Mother First Twin Second Twin 
Rh positive Rh negative Rh-positive male Rh-positive male stillborn 
*Rhrh rhrh = 50% rhrh 50% Rhrh 
or 
RhRh rhrh 100% Rhrh 


*Refers to Mendelian group in Table fT. 
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In Case 2 the pregnancy was full term and uncomplicated. The first child 
was delivered by outlet forceps. He was quite anemic but survived with massive 
doses of vitamin K. The second was a macerated fetus with an edematous bloated 
body and a shapeless cranium. Follow-up three and one-half years later revealed 
the survivor to be physically fairly well developed, but of a mental age of about 
six months. Wiener® has referred to the occurrence of feeblemindedness as a 
result of erythroblastosis and ascribes it to the occurrence of kernicterus or 
portal cirrhosis. This case also occurred in a first pregnancy without previous 
sensitization. It can be logically assumed that presence of monozygotic Rh- 
positive twins will result in a proportionately increased response within the ma- 
ternal circulation. 


Case 3.— 
Father Mother First Twins Second Twins 
Rh positive Rh negative Rh-positive male Rh-positive female 
Rh-positive female Rh-positive female stillborn 
*Rhrh rhrh = 50% rhrh 50% Rhrh 
or 
RhRh + rhrh = 100% Rhrh 


The first twins of this mating in Case 3 are a normal boy and girl past six 
years of age. The second set was born three and a half years ago. They were 
monozygotic twins born some weeks prematurely. The first girl weighed 4 lb., 
13 oz., and exhibited a moderate anemia at birth. She survived after prolonged 
hospital care and is now apparently normal. The second child was stillborn, 
smaller, and presented the typical picture of an icterus gravis. The accepted 
criteria of erythroblastosis are present in this family, the manifestations becom- 
ing evident after sensitization by the first set of Rh-positive twins. The second 
twins again demonstrate varying response to antibody exposure or perhaps a 
difference in priority or accessibility to the maternal antigens. 


Case 4.— 
Father Mother First Child Twins 
Rh positive Rh positive Rh-positive female Rh-positive female 
Rh-positive female stillborn 
*Rhrh + Rhrh = 25% RhRh + 50% Rhrh + 25% rhrh 
or 
RhRh + Rhrh = 50% RhRh + 50% Rhrh 
or 
RhRh + RhRh ox 100% RhRh 


In Case 4 this patient had had a spontaneous abortion between her first and 
second pregnancies. The first child was quite normal. The twins were born 
at thirty-four weeks. The stillborn female was small, compressed, with parch- 
ment-like yellow skin, a picture of fetus papyraceous. The survivor weighed 
3 lb., 14 oz., and was not vigorous. The head was disproportionally large with 
wide fontanels. A difficult feeding problem was presented and hospitalization 
was prolonged. At eighteen months the child is physically well deevloped but 
mentally greatly retarded. This case is included because of its similarity to 
Case 2. The history is fairly typical of Rh incompatibility which is, however, 
disproved by the serologic findings. The unhappy result in the living twin must 
be conceded to simple prematurity unless we admit the possible responsibility 
of a blood factor which we were unable to determine, 


*Refers to Mendelian group in Table I, 
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CasE 5.— 
Father Mother First Child Twins 
Rh negative male 
Rh positive Rh positive Rh positive female Rh negative male 
*Rhrh Rhrh me 25% RhRh 50% Rhrh 25% rhrh 


The twin pregnancy in Case 5 was preceded by the delivery of a normal 
female two years before. The second twin was a normal boy now six months 
old. The first was a male weighing 6 lb., 11 oz. The head was large with wide 
sutures and fontanels. Respirations were poor and the skin was very pale. 
Beginning on the second day there was some dark red bleeding from mucous 
membranes. He continued poorly and died eleven days after delivery. Un- 
fortunately an Rh determination was not done and we have placed the child in 
his brother’s Rh category because the pregnancy was monochorial. The diagnosis 
at autopsy was immaturity. There was no evidence of intracranial hemorrhage. 
However, in view of the anemia, bleeding from mucous membranes, we believe 
this child’s condition might be logically explained by the presence of an Hr 
factor. Levine* has demonstrated the presence of anti-Hr agglutinins in the 
blood of Rh-positive mothers of Rh-negative children who showed erythroblasto- 
sis. We have had both an Rh-positive infant of an Rh-negative mother and a 
negative infant of a positive mother who were well at birth and between the 
third and fourth days developed melena. Both were promptly controlled by 
transfusions of Rh-negative blood and withdrawal from breast feeding. 


Case 6.— 


Father Mother First Child Second Child Twins 
Rh positive Rh positive Rh-positive male Rh-positive female Rh-negative male 
Rh-negative male 
Rhrh + Rhrh = 25% RhRh + #£50% Rhrh + 25% rhrh 


Two normal children preceded the twins. The third pregnancy was un- 
eventful. Labor began at thirty-five weeks and was quite easy. The first in- 
fant was a 4 lb., 10 oz. male who survived a feeding problem and is now 6 years 
old. The second was a 5 lb., 7 oz. male who was pale and apneic at birth, and 
died thirty-six hours later. Autopsy revealed an intradural hemorrhage and 
atalectasis. We have seen a fatal intracranial hemorrhage in the second child 
(Rh positive) of an Rh-negative mother and an Rh-positive father. It could 
be coincidence, but it seems reasonable to assume that intracranial bleeding is 
as likely to result from hemolytic disease as is bleeding in other areas. The 
above case could be explained by an Hr factor, as was Case 5. 

We feel that further study and prolonged observation will reveal the Rh 
or other blood factors as the offenders in conditions whose explanations as such 
seem illogical at present. Levine has pointed out that the distribution of 
the Rh factor is limited to the red blood cells. In view of this, is it not illogical 
to speculate on the part that agglutinins may play in the production of fetal ab- 
normalities such as hydrocephalus, anencephalus, spina bifida, amputation of 
extremities, ete.? And yet we have noted, as have many others® 7? the higher in- 
cidence of such conditions in families with proved parental Rh incompatibility. 


Summary 


1. A series of multiple pregnancies has been studied. 


2. Six eases which clinically and serologically suggested Rh incompatibility 
have been investigated and discussed in detail. 


*Refers to Mendelian group in Table I. 
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A SEVEN-YEAR HISTORY IN EARLY CERVICAL CANCER 


Howarp C. Taywor, JR., M.D., AND Hersert B. Guyer, M.D., New York, N. Y. 
(From the Obsterical and Gynecological Service [Third Surgical Division], Bellevue Hospital, 
The Gynecological Twmor Clinic, Bellevue Hospital, and The Department of 
Obstetrics and Gynecology, New York University College of Medicine) 


HE natural history of cancer of the cervix during its clinical stages is fairly 

well known, but that of the early phases of its development has largely 
escaped observation. Evidence has recently appeared suggesting that many 
months, perhaps years, may elapse before a beginning cancer, detectable only 
on microscopic examination, attains a size to permit clinical recognition. The 
possibility of a successful program of prevention may well depend on the proof 
that such a long preclinical stage is of regular occurrence. 

A case recently seen on the Gynecological Division at Bellevue Hospital 
reveals such a long preclinical stage. Through a failure to recognize the his- 
tologic features of an early cancer of the cervix in a biopsy obtained in 1938, 
a patient was allowed to proceed without specific treatment for the carcinoma 
until 1945, at which time the disease had progressed to a readily recognizable, 
but still early clinical stage. The case is important in that it illustrates several 
of the changing concepts of cervical cancer. 

The symptoms of carcinoma of the cervix were formerly described as three 
in number, namely, bleeding, discharge, and pain. These are, however, the 
symptoms of fully developed, usually advanced, cancer. It is now evident that 
there may be no symptoms of early carcinoma of the cervix. Only regularly 
repeated, routine pelvic examinations will permit the recognition of even a 
majority of the cases in an early stage. 

A comparable change has occurred in the concept of the pathologie diagnosis 
of carcinoma of the cervix. Many gynecologic pathologists have attempted to 
recognize earlier lesions than the fully developed invasive type of carcinoma. 
Perhaps the first description of carcinoma when still confined to the surface 
epithelium is that of Schottlaender and Kermauner,' who, in 1912, noted that 
the edge of an invasive growth had replaced the surrounding surface epithelium 
much like the icing on a cake. 

In 1912 Bowen? described a comparable lesion of the skin which micro- 
scopically was confined to the epithelium and showed hypertrophy of the horny 
and proliferation of the Malpighian layers, mitoses, nuclear clumping, and 
cell vacuolization. It is found on skin and mucous membranes such as the 
vulva, vagina, upper respiratory and alimentary tracts,*? and even the cornea.‘ 
In 40 per cent of the mucosal cases actual clinical cancer results. Metastases 
may occur with little change in the original lesion and minimal infiltration 
downward, or an atypical squamous-cell carcinoma with infiltration of the 
connective tissue may occur.’ It appears then that carcinoma can occur micro- 
secopically and clinically with no local tissue infiltration. 

In 1933 Schiller® reported a case of carcinoma of the cervix which micro- 
scopically showed carcinoma cells confined to the epithelium except for-two small 
areas of downward penetration. This carcinoma was found following a total 
hysterectomy. Four years later the patient developed clinical carcinoma, prob- 
ably from a small metastatic growth. 

In 1934 Smith and Pemberton’ presented 16 cases of early carcinoma of 
the cervix, including some cases of noninvasive carcinoma. These cases brought 
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out the fact that there was a long interval—four to six years—between the 
finding of the early lesions in the biopsy and the appearance of clinical cancer. 

In 1938 Stevenson and Scipiades*® reported 18 cases of noninvasive car- 
cinoma. Two of these cases went on to invasive carcinoma. In one of these 
there was a period of eight and one-half years from noninvasive changes in the 
surface epithelium to definite clinical cancer. The other case showed micro- 
scopic invasion of the stroma after three years. 

A study of 406 cases of carcinoma of the cervix by Knight® in 19438 yielded 
17 early, superficial lesions. It was believed that these lesions developed slowly, 
and not infrequently arose in tissue which had undergone squamous metaplasia. 

In 1944 TeLinde and Galvin’® reported 11 cases of early carcinoma of the 
cervix. In these cases biopsy revealed surface changes typical of carcinoma. 
Removal of the cervix followed by serial sectioning showed areas of invasive 
carcinoma in 10 eases. A second biopsy showed invasive carcinoma in the 
eleventh case. This report demonstrates the definite relationship of surface 
carcinoma to invasive carcinoma. It emphasizes the fact that, although a biopsy 
may only show surface carcinoma, serial sectioning of the cervix will often 
reveal areas of definite invasion. 


Fig. 1.—Pre-invasive carcinoma unrecognized in the biopsy of 1938. (536.) 


Case Report 


The patient of this report (M. M.) was a 50-year-old white, married, Irish 
woman. Her past history was irrelevant, except for one full-term pregnancy 
and a spontaneous abortion at four months. There was no familial history of 
cancer. 

In 1932, at the age of 37 years, she accidentally discovered a lump in her 
right breast which proved to be a carcinoma. A radical mastectomy was per- 
formed in November, 1932, and the pathologic report was ‘‘carcinoma of breast, 
probably of duct cell origin.’’ The lymph nodes showed no metastases. She 
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was given several courses of postoperative x-ray therapy, and in early 1933 x-rays 
to the pelvis for suppression of the ovarian function. 

The patient returned for periodic examinations, and in April, 1938, a 
vaginal examination was performed. The uterus was found to be enlarged and 
irregular in shape. A small erosion was noted on the right side of the cervix 


Fig. 2.—Small invasive area from the 1938 biopsy, unsectioned until later review of case. (X386.) 


Fig. 3.—Fully developed invasive carcinoma in the new biopsy of 1945. (x134.) 
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which did not stain with iodine. A biopsy was taken. The first pathologist 
who saw the slide made a diagnosis of ‘‘epithelioma—transitional cell type.’’ 
The slide was then reviewed by a second pathologist who did not feel that 
sufficient tissue was present to justify a diagnosis of carcinoma. Another biopsy 
was taken which was reported as chronic cervicitis. In May, 1938, a supra- 
cervical hysterectomy and bilateral salpingo-oophorectomy were performed on 
the Gynecologic Service at Bellevue Hospital. The pathologic report from 
the material obtained was ‘‘multiple fibroids of the uterus, atrophic uterus, 
normal tubes and ovaries.”’ 

Following operation the patient returned every six months, but repeated 
speculum examinations showed the cervix to be apparently normal. In February, 
1945, a proliferating, nodular erosion of the cervix was seen. The parametria 
were clear. A biopsy of the cervix was taken and showed ‘‘squamous-cell ear- 
cinoma with invasion.’’ Radiation therapy was immediately started, with the 
case classified as in Stage I. 

The original slides obtained in 1938 were then reviewed. Despite the small 
amount of tissue, it was now agreed that there was sufficient variation in size, 
shape, and staining properties of the squamous cells to justify a diagnosis of 
carcinoma. The cell changes were confined to the epithelium (Fig. 1). The 
paraffin block was then completely sectioned. In several slides, in addition to 
the above cell changes, there were small invasive tongues of abnormal squamous 
cells extending into the fibrous stroma (Fig. 2). Fig. 3 shows the fully de- 
veloped invasive carcinoma from the biopsy of February, 1945. 


Discussion 


This case embodies several controversial aspects in the present concept of 
cervical caneer and its management. 

The long time which may elapse between the origin of the early lesion in 
its microscopic form and the possibility of clinical recognition is the most 
striking point. In this ease seven years passed between the original biopsy which 
showed microscopic carcinoma and the proliferating nodular erosion of the 
cervix. This observation is similar to some of the cases reported by Schiller® 
and Smith and Pemberton.’ 

It appears that cancer of the cervix may be latent for years. Later the 
erowth appears to be accelerated, and the cancer becomes infiltrative. Whether 
this is a true change in the rate of cellular proliferation under the influence of 
some unknown stimulus, or the increase in rate is only apparent, and due simply 
to the cumulative effects of cell division in geometric proportion, is not clear. 

Disagreement in the interpretation of these early lesions already exists 
and may become intense as the importance of correct evaluation becomes more 
widely recognized. Pathologists are uncertain as to the justification of labelling 
a lesion as carcinoma when it is confined to the epithelium. Some believe these 
lesions may become carcinoma or are to be regarded as precursors of carcinoma™ 
(Stevenson®) ; others feel that carcinoma is carcinoma from the start and should 
be considered and treated as such” 1” 1%» 14 (Seipiades*). Correct concepts and 
accurate diagnoses are essential if the two dangers of delay, on the one hand, 
and excessively radical surgery on the other are to be avoided. 

The case just reported is evidence in favor of complete as opposed to supra- 
vaginal hysterectomy whenever the cervix is at all abnormal. If a total hysterec- 
tomy had been done for this patient in 1938, it is quite probable that the entire 
tumor would have been removed. Cervical stump carcinomas amount to 3 to 4 
per cent of all carcinomas of the cervix. As in this case, many carcinomas 
are present at the time hysterectomy is done for other reasons and are only 
recognized later.°. Unless there is great technical difficulty involved, total 
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hysterectomy is the procedure of choice in lacerated and eroded cervices, and 
probably in routine cases. Morbidity rates in the hands of trained operators 
are no higher in total abdominal hysterectomy than in other types of hysterec- 
tomy.?® 


The case illustrates finally the need of constant care in all medical phases if 
cancer of the cervix is to be detected early. The repeated vaginal examinations 
at six-month intervals made it possible, in spite of an originally erroneous 
pathologic diagnosis, to recognize this cancer before it had progressed beyond 
the cervix. The need of meticulous laboratory work is shown by the fact that 
only after serial sectioning of the tissue blocks of the original specimen was 
it possible to demonstrate the small tongues of invasive carcinoma. Surface 
carcinoma in one portion of a lesion does not exclude invasive changes in 
other parts. 

Summary 


A ease of early carcinoma of the cervix with minimal histologic invasion 
by biopsy is presented. Seven years following the biopsy clinical carcinoma 
developed. A review of the literature is presented, and the problems of early 
diagnosis are discussed. 
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RETROPERITONEAL TUMORS SIMULATING GENITAL TRACT 
NEOPLASMS 


W. B. StromMgE, M.D., anp H. J. STanper, M.D., NEw York, N. Y. 
(From the Department of Obstertrics and Gynecology, Cornell University Medical 
College and the New York Hospital) 


ETROPERITONEAL tumors are almost clinical and pathologic curiosities. 

Gynecologists with considerable surgical experience are rarely confronted 
with these abnormalities. Yet, with occasional exception of the general sur- 
geon and urologist, there tumors, because they frequently lie in or near the 
pelvis, come to surgery in our field. The diagnosis is often difficult to establish 
preoperatively, and in our experience the growth is usually mistaken for 
Ovarian and uterine tumors. Because the literature on this subject is sparse, 
and having a recent example presenting unusual features, we feel that the sub- 
ject and case are worthy of review. 


Tumors of the mesentery are believed by many to have a common origin 
with retroperitoneal tumors in the mesenchyme surrounding the primitive coe- 
lomie cavity. The pathologic conditions resulting therefrom are of wide variety. 
The tumors may be cystie or solid, benign or malignant. They are derived 
from: (1) retroperitoneal organs and their anlagen; or (2) retroperitoneal 
connective tissues. A review of the literature on the subject fails to give us 
a complete outline of this tumor group. The following classification of retro- 
peritoneal and mesenteric tumors is therefore proposed. 


The commonest cystic tumor, according to Moore, is a lymphatic cyst; 
and the most frequent solid tumor, the lipoma. Hinton agrees that the lipoma 
is most frequently found. Ewing and others are of the opinion that the 
existence of retroperitoneal dermoids and Wolffian cysts is quite rare. Hinman 
and co-workers, in 1924, were able to find only four cases of Wolffian or mesen- 
ephric cysts reported in American literature. Experience differs regarding 
the degree of malignancy. In one series of 22 cases reported by Rankin and 
Major, there were eight cases of sarcoma. Our experience, however, is that of 
a much lower incidence of malignancy. A likely factor in explaining this 
discrepancy is the rarity of surgical intervention for such tumors. Conse- 
quently, no large series is available for study. 


In the previous twelve years, 13,113 gynecologic operations have been per- 
formed here in the Woman’s Clinic of the New York Hospital. Yet, during 
this time we could find only 12 cases of retroperitoneal tumor, giving an inci- 
dence of 1:1,093. Table II summarizes these cases. 

Our patients were largely of the middle age group, although postmeno- 
pausal ages were also included. It is interesting to note that in four instances 
the correct location of the tumor was made preoperatively; in the other cases 
the tumor was thought to be of ovarian or myomatous origin. The symptoms 
were not pathognomonic and were not uniformly present. 
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TABLE I. RETROPERITONEAL AND MESENTERIC TUMORS 


I. Cystic Tumors 

A. Neoplastic and infectious 
1. Dermoid cyst 
2. Pseudomucinous cyst 
3. Parasitic and inflammatory cysts 
4. Pyelonephritic abscess 

B. Developmental and congenital 


. Wolffian cyst 

. Chylous cyst 

. Serous inclusion cyst 
. Cysts of kidney, adrenal and pancreas 

. Congenital and acquired hydronephrotie kidney 
. Ventral meningocele 


C. Traumatic sanguineous cyst 
II. Solid Tumors 


A. Benign 


1. Mesenchymal connective tissue tumors, e.g., fibroma, lipoma, neuro- 
lemmoma 
2. Benign tumors of the adrenals 


B. Malignant 
1. Mesenchymal sarcomas, e.g., fibrosarcoma, liposarcoma, Hodgkin’s 
disease 
2. Teratomatous adenocarcinoma 
3. Carcinomas of kidney, adrenal and pancreas 
4, Sarcoma of the kidney (Wilm’s tumor) 
TABLE IJ. RETROPERITONEAL TUMORS 
HOSPITAL PREOPERATIVE PATHOLOGIC 
NO. | NAME | NUMBER | AGE | DIAGNOSIS SYMPTOMS DIAGNOSIS 
1. ae 118268 46 Myoma uteri Feeling of weight Retroperitoneal fibroma 
in the pelvis 
2. A.M. 195924 41 Ovarian tumor Abdominal mass Tuberculous pyelonephro- 
and discomfort sis of kidney 
a... Fa 216125 20 Ovarian cyst None Retroperitoneal pseudo- 
mucinous cystadenoma 
4. MS. 28754 36 Retroperitoneal Abdominal mass Retroperitoneal dermoid 
cyst cyst 
201639 57 Retroperitoneal Abdominal mass lipoma 
tumor 
6. D.F. 229747 27 Retroperitoneal None Retroperitoneal cyst of 
tumor Wolffian duct origin 
F E.G. 278206 31 Retroperitoneal Abdominal pain Retroperitoneal - neuro- 
tumor lemmoma 
8. T.C. 174612 30 Ovarian cyst None Retroperitoneal cyst of 
Wolffian duct origin 
9. D.C. 361768 57 Ovarian cyst Abdominal mass Retroperitoneal myxofi- 
broma 
10. C.S. 407280 33 Ovarian tumor’ Back pain Congenital hydronephrot- 
ic kidney 
di. M.M. 299509 65 Myoma uteri Nausea and Adenocarcinoma of the 
vomiting cul-de-sac, probably 
teratomatous in origin 
12. EN. 436854 46 Enterocele Vaginal protru- Retroperitoneal fibrosar- 


sion coma 


All tumors were benign with the exception of the last two. 
Patient No. 11 died of recurrence two years later. 


Our interest was focused on this subject recently through the handling 


of a rather unusual case of retroperitoneal myxofibroma. 


Because of the rarity, 


in recent years, of huge abdominal tumors, they have become medical curiosities 


in diagnosis and surgical treatment. 
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Case Report 


Mrs. C., a 57-year-old married woman, was admitted to the Woman’s Clinic 
of the New York Hospital because of the presence of a huge abdominal tumor. 
Since delivery of her last child seventeen years ago, she had noted some swell- 
ing of her abdomen. More definitely in the last five years there had been a 
progressive enlargement. Her family physician was consulted three years ago. 
On finding the tumor which he considered an ovarian cyst, he advised opera- 
tion. The patient, however, refused his advice and refused further medical 
care until this present admission. Because of the tremendous size of the tumor, 
the patient was unable to be ambulatory, and had consequently been bedridden 
for the past eighteen months. Further enlargement of the tumor in the last 
year not only confined the patient to bed, but prevented her from turning; she 
had lain constantly on her left side. 


Fig. 1.—Mrs. C. Abdominal protrusion from huge retroperitoneal tumor. Photograph taken 
on admission. 


She presented few complaints other than those relevent to the size and 
weight of the tumor. There was soreness and some pain in the skin of the left 
side-of her abdomen and thighs; this was due presumably to the excoriation 
and: secondary infection. 

She had no systemic symptoms. Her bowel habits were regular and her 
appetite was fair. Menopause at the age of 50 years was not disturbing, and 
there had been no postmenopausal bleeding. 


. 
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The striking physical findings on admission were limited to the abdomen. 
It was tremendously enlarged by the presence of a tumor which at the time 
was thought to be semisolid and nodular. The huge tumor caused the abdomen 
to protrude to the extent that it required the separate support of a wide hos- 
pital bed. The abdominal mass measured 100 by 60 by 20 em. No fluid wave 
could be elicited. The overlying skin on the left side of the abdomen, groin, 
and inner aspect of both thighs was extensively eroded and secondarily infected. 


Pelvic examination disclosed a healthy cervix. The uterus and adnexa 
were drawn up out of the pelvis by the tumor and could not be palpated. 
Physical findings were not otherwise remarkable save for emaciation and evi- 
dence of weight loss. Supporting measures consisting of wet saline compresses 
to the excoriated skin, fluid replacement with parenteral administration of 
vitamins, and transfusions were instituted. During the first twenty-one days 
temperatures ranged to 38° and 39° C. 


Fig. 2.—Mrs. C. Thirty-ninth hospital day. Note beginning healing of skin and healthy 
granulation overlying large abdominal mass. 


Her preoperative course thereafter was essentially afebrile. In the seventy- 
nine day period she received eight transfusions, totaling 4,000 ¢.c. of citrated 
blood, bringing the preoperative hematocrit to 41 per cent, with a hemoglobin 
of 11.3 grams. Sulfadiazine, 6 Gm. daily, was administered prophylactically 
during the seven days immediately prior to operation. During the three- 
month period of hospital rest there was gradual improvement in her general 
health, and in the granulation and partial epithelization of the eroded skin 
of the abdomen and thighs. Various methods and medications for improving 
the condition of the skin were tried; none seemed specific. X-rays taken of the 
abdominal protrusion revealed the presence of a segment of bowel in the mass. 


Her condition was finally thought satisfactory for operation, and on the 
seventy-ninth hospital day she was operated on by the authors, under open 
drop ether anesthesia. A lower right rectus incision was made over the pro- 
truding abdominal mass. Sterile drapes had previously been applied to the 
under surface of the abdomen to exclude the area of persistent skin erosion. 
On entering the abdominal cavity the pelvic organs were found and, together 
with a normal-appearing bowel, were found displaced by a huge retroperi- 
toneal tumor extending from the pelvic: floor to the diaphragm, originating in 
the left abdominal suleus region. The peritoneum overlying it was entered 
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and the.tumor was gradually mobilized by blunt and sharp dissection out of 
the pelvis and finally away from its broad abdominal base. Following its re- 
moval, 6 Gm. of sulfanilamide powder were sprinkled in the retroperitoneal 
and intraperitoneal cavities. Before final closure, inspection revealed a per- 
foration of the abdominal wall on the side opposite the original incision and 
underlying the tumor. This rent was closed from within with chromic catgut. 
The edge of the parietal peritoneum overlying the site of the tumor was united 
and the anterior abdominal wall closed in layers. During the course of the 
operation the patient was transfused with 1,900 ¢c.c. of blood. Her condition 
remained fair throughout most of the four-hour procedure, but became precari- 
ous at the time of the abdominal closure. For this reason no attempt was made 
at the time to excise the redundant anterior abdominal wall. 


Photomicrographs of retroperitoneal myxofibroma and Eosin stain. ( X90.) 

Fig. 3.—Section shows a varied cellular structure of benign fibroma. 

Fig. 4.—Section is through an area of myxomatous tissue with relatively loose areolar 
pattern, scattered spindle-shaped cells, and precipitated mucin. 


The tumor was found to weight 59 pounds. Pathological report by Dr. 
Marchetti was as follows: 

‘‘This is a tremendously enlarged multilobular semisolid tumor. It con- 
sists of two large divisions which are connected by a pedical 10 cm. in diameter. 
The over-all dimensions are 14 by 48 by 58 em. The consistency of the tumor 
is soft, but for the most part it is solid. The capsule is not penetrated by any 
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growth, but on the surface there are many large vessels included in the 
capsule. The cut surface of the tumor shows a pearly-white myxomatous 
pattern which in some places is rather solid and undergoing calcareous degener- 
ation. In the smaller more dependent lobules the tissue is more myxomatous. 

‘Microscopic section through the tumor shows the substance to be of 
rather loose texture. It has a myxomatous appearance, and the small nucleated 
spaces are supported by cells which are spindle shaped and spider shaped. 
There are many small blood vessels, and here and there some of the larger spaces 
are filled with acidophilic material. There is nothing in the pattern or texture 
of the growth which suggests malignancy. In certain areas the cells are more 
contiguous and appear to be of fibrous origin. The polychrome stain shows 
that, aside from the fibrous connective tissue, there are areas in which one also 
finds a few strands of muscle tissue. Additional microscopic sections show 
tumor tissue as described above, and also show scattered areas of hyalin de- 
generation and deposits of calcium salts. The diagnosis is myxofibroma, retro- 
peritoneal.’’ 


58 cm. 


Fig. 5.—Huge retroperitoneal myxofibroma. Tumor was pearly white and of soft myxomatous 
consistency ; weight, 59 pounds. 


The patient’s postoperative course was stormy and febrile for fifteen days. 
During this time she received an additional, 2,500 ¢c.c. of blood, parenteral hyper- 
tonic fluid, and sulfadiazine totaling 50 grams. Oxygen by tent and continu- 
ous duodenal suction were required for the first five precarious days. Her 
course steadily improved. The patient was out of bed on the thirty-sixth 
postoperative day (the first day up in twenty-seven months). On the fifty- 
second postoperative day she weighed 81.2 pounds, which was less than one-half 
her usual weight. 

The abdominal incision healed by secondary intention. The original ex- 
tensive skin erosion of the abdominal wall had shrunk to two small areas of 
healthy granulation. At the time of discharge, on the eighty-fifth postoperative 
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day and one hundred sixty-fourth day after admission, the patient was in good 
health and had regained a weight of 104.9 pounds. The ventral herniation of 
approximately 8 em. in diameter persisted. 

Mrs. C. was readmitted three months later for removal of the redundant 
skin of the abdomen and repair of the ventral hernia. The patient was found 
to be in good health; she weight 129.1 pounds. Physical findings on admis- 
sion were normal save for the presence of the ventral hernia and redundant skin 
with ulceration. The skin ulcerations were finally brought to complete heal- 
ing during the 42-day preoperative period. 

The patient was taken to the operating room and, under gas, oxygen, and 
ether anesthetic, a plastic operation on the abdomen and repair of the inci- 
sional hernia were performed. The patient tolerated well this second, relative- 
ly short operation (thirty minutes). Her course was afebrile; she was al- 
lowed up on the eighteenth and discharged on the twenty-seventh postoperative 
day. Final examination revealed satisfactory healing with good abdominal 
wall support. 

She has since been seen on several occasions in the gynecologic follow-up 
clinic. At the time of her last visit, two years and four months after the 
operation, the patient was found to be in good health and weighed 164.7 
pounds. 

Comment 


Diagnosis of this'and other cases in our series was more often wrong than 
right, and such has been the experience of others. We are gratified, however, 
that in four instances retroperitoneal origin was diagnosed preoperatively. 
The diagnosis is most often confused with ovarian cysts and tumors, and with 
myoma uteri. Under certain circumstances correct interpretation can be made 
beforehand. Valuable in the diagnosis is the relative fixation of the tumor 
to abdominal and pelvic examination. If it is not large the internal genital 
organs may be ascertained as separable and movable from the tumor in ques- 
tion. Ascites is absent. 

The usual history is of importance only in excluding primary pathology 
in the lower bowel and uterus. If the true location of the tumor is suspected, 
intravenous pyelography can be very helpful in: (1) showing disturbance or 
absence of function when the tumor is of renal origin; and (2) showing a wide 
displacement of the ureter, and occasionally the kidney as well, by the neigh- 
boring retroperitoneal tumor. X-ray of the bowel tract may or may not be 
helpful. The crux of the diagnosis is constantly bearing in mind the possi- 
bilities of retroperitoneal tumors. 

‘The operative approach to such tumors is usually transperitoneal through 
the abdomen. Lahey and Eckerson suggest also a lumbar-kidney approach 
in selected cases. The surgical procedure of choice will depend in the main 
on the type and location of the tumor. 


Summary 


The subject of retroperitoneal and mesenteric tumors has been discussed. 
Both have common derivation in the extracoelomic mesenchyme. Lacking a 
satisfactory grouping encompassing all these tumors, a suggested classification 
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is proposed. Twelve cases from our records (an incidence of 1:1,093) are 
tabulated. Of unusual interest is one of our cases with a large retroperi- 
toneal myxofibroma weighing nearly as much as the patient. This case is re- 
ported in detail. The diagnosis of these tumors is usually incorrect and is 
most often confounded with ovarian and uterine tumors. Correct differential 
diagnosis, in some cases possible as attested by four of ours, can be made on 
the basis of discriminatory examination. It is greatly aided by intravenous 


x-ray pyelography. 
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TORSION OF ADNEXAL TUMORS AND ITS RELATION 
TO SURGICAL EMERGENCY 


MELVIN R. M.D., anp J. H. Ranpaui, M.D., Iowa Crry, Iowa 
(From the Department of Obstetrics and Gynecology, State University of Iowa) 


ORSION of the pedicle is probably the most cominon complication of non- 

inflammatory adnexal tumors. According to certain gynecologists, it occurs 
in 10 to 20 per cent of such lesions, even though it is rarely marked enough 
to produce symptoms per se, but is discovered during surgical intervention 
aimed at removal of the recognized tumor. On the other hand, it is commonly 
considered that a twisted pedicle which is producing definite symptoms con- 
stitutes an emergency requiring immediate operation. This study was under- 
taken to test the validity of the latter view. 


Between July 1, 1926, and Dee. 31, 1940, among 13,505 obstetric and 12,991 
gynecologic admissions to the University Hospitals, there were 42 instances of 
adnexal tumors with symptom-producing torsion of the pedicle. Three cases 
appeared among the obstetric patients (1:4,501), and 39 in the gynecologic 
group (1:333). No patient was included in the series unless the torsion was 
at least 180 degrees. All clinical diagnoses of ‘‘torsion’’ were substantiated at 
operation, but all torsions were not diagnosed preoperatively. 


The age incidence (Table I) was not remarkable, except perhaps for its 
even distribution. The youngest patient (aged 13 years and prepubertal) had 
a twisted hydatid of Morgagni about the size and color of a cherry, which 
produced acute symptoms. 

Thirteen patients had never been pregnant, while 29 were either pregnant 
at the time or had had from one to several children. The three pregnant 
women who had gestations of 314, 4, and 5 months, respectively, continued to 
full term and were delivered spontaneously. 


One patient had not reached puberty, and 17 were postmenopausal. Among 
the other 24, menstruation was normal except for menorrhagia in two (aged 18 
and 51 years, respectively) and dysmenorrhea in eight (severe in only one). 


Ten patients had been subjected to previous pelvic or abdominal surgery: 
appendectomy without drainage, eight; dilation and curettage, two; cervical 
polypectomy, one; vaginal plastic repair, one; and uterine suspension, one. Two 
women had been delivered four to six weeks before admission when they pre- 
sented tumors as large as full-term pregnant uteri.* 

Each patient was able to indicate the development of the first symptom of 
torsion to her state of activity at the time: 35 were on their feet, six were asleep, 
and one was sitting quietly. The onset was sudden in 23, and more gradual in 19. 
A history of previous similar attacks was elicited from 14 women, with relief 
after varying periods, but without surgical intervention. 

The most common symptoms (Table II) were pain, tumor, nausea, and 
vomiting, with their severity seemingly proportional to the suddenness of the 
attack. The interval between the appearance of the first symptom and ex- 
amination at the hospital averaged approximately one year, with extremes 
of sixteen years and eight hours (Table III). In some instances, symptoms 


*Reported by E. von Graff, J. Iowa M. Soc. 25: 118-124, 1935. (Cases 3 and 4.) 
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TABLE I. Agr GROUP INCIDENCE 


AGE GROUP (YEARS) | NUMBER OF CASES | PER CENT 
10 to 20 7 17 
21 to 30 9 21 
31 to 40 6 14 
41 to 50 { 17 
51 to 60 8 19 
61 to 70 5 12 


TABLE II. SYMPTOMS 


SYMPTOM | NUMBER OF CASES | PER CENT 
Pain 30 71.0 
Tumor 19 45.0 
Nausea 13 31.0 
Vomiting 12 29.0 
Urinary frequency 8 19.0 
Enlargement of abdomen 7 17.0 
Heaviness in pelvis 4 9.7 
Constipation 4 9.7 
Loss of weight 3 7.1 
Postmenopausal bleeding 3 7.1 
Menorrhagia 2 4.8 
Diarrhea 1 2.4 


TABLE III. INTERVAL BETWEEN ONSET OF SYMPTOMS AND EXAMINATION IN HOSPITAL 


Under 24 hours 2 4 months 2 
3 days 3 6 months 4 
4 days 3 7 to 12 months 10 
7 days 2 1 to 2 years 1 
1 month 4 2 to 3 years 1 
2 months 3 Over 4 years 4 
3 months 4 
TaBLE IV. OF OPERATION 
NUMBER 
TYPE OF CASES PER CENT 
Unilateral salpingo-oophorectomy 10 23.8 
Bilateral salpingo-oophorectomy with total 9 21.4 
hysterectomy 
Unilateral salpingo-oophorectomy with 8 19.0 
appendectomy 
Unilateral salpingo-oophorectomy with total 4 9.5 
hysterectomy 
Bilateral salpingo-oophorectomy with total 4 9.5 
hysterectomy and appendectomy 
Unilateral salpingo-oophorectomy with partial 2 4.8 
opposite oophorectomy and appendectomy 
Bilateral salpingo-oophorectomy with subtotal 2 4.8 
hysterectomy 
Unilateral salpingo-oophorectomy with total 1 2.4 
hysterectomy and appendectomy 
Removal cyst of Morgagni and appendectomy 1 2.4 
Unilateral salpingo-oophorectomy with appendec- 1 2.4 


tomy and uterine suspension 


had been continuous but of varying severity, while in other cases there had 
been complete relief until the final episode. 

Acute lower abdominal tenderness was the most significant physical find- 
ing, being present in 35 cases, and usually associated with muscular rigidity. 
Abdominal palpation revealed a mass in 35 patients, while in six others the 
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tumor could be felt only on bimanual examination, and in one (hydatid of 
Morgagni) no enlargement of the adnexa was noted, and the laparotomy was 
of an exploratory nature. Clinical enlargement of the uterus was noted five 
times, including the three patients who were pregnant. 

Mild to moderate leucocytosis was the rule, although a few patients with 
chronic symptoms had normal white blood-cell counts. The highest value was 
19,000, the lowest 5,900, and the average 9,800. The highest preoperative 
temperature (oral) was not above 99° F. in 19 patients, between 99 and 100° F. 
in 12, and above 100° F. in 11. Other laboratory findings were not clinically 
significant. 


TABLE V. FINDINGS AT OPERATION 
None of the tumors was ruptured 
1. Size of twmor 
a. Up to size of an orange 7 
b. Orange to size of grapefruit 20 
ce. Larger than a grapefruit l 


2. Consistency of twmor 


a. Cystic 35 
b. Solid 7 
3. Color of tumor 
a. Black 12 
b. Dark red 8 
ec. White 5 
d. Pink 4 
e. No note 13 
4. Adnexa involved 
Torsion to right 1] 
a. Right 25 cases (0096) Porson to left 6 
No note 8 
Torsion to right 3 
b. Left 17 cases (40%)-< Torsion to left 8 
(No note 6 
5. Degree of torsion 
a. % to 1 turn 24 
b. 1 to 2 turns 8 
e. 2 to 3 turns 6 
d. 3 to 4 turns 4 


6. Adhesions 
a. Absent 2 
b. Present l 


7. Free abdominal fluid 


a. Absent 29 
b. Present 13 
1. Bloody 5 
2. Brown 4 
3. Clear 4 


8. Character of opposite ovary 


a. Normal 31 
b. Cystic 7 
c. Atrophic 3 
d. Solid tumor ] 


9. Associated gross pelvic lesions 
. Appendix grossly pathologic 
. Leiomyoma of uterus 

. Pregnancy (uterine) 

. Uterus enlarged (only) 

. Cervical polyp 

. No associated lesions 
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The period of preoperative observation varied from a few hours to twenty- 
four days, but averaged more than two days. Except in rare instances, the 
condition was not considered an acute emergency, and operation was scheduled 
in the usual manner. 


The type of operation varied considerably according to the character of 
the primary lesion and of associated abnormalities (Table IV). The ovary on 
the side opposite the adnexa which had undergone torsion was removed in 15 
cases, always in connection with hysterectomy. Removal of the uterus was 
carried out only for specific lesions (fibromyomas) or in women past the 
menopause. 


Specific findings at operation are listed in Table V. The incidence of 
tumors larger than a grapefruit (35.4 per cent) may be significant, since acute 
and, to a greater extent, chronic torsion with its disturbance of circulation 
should lead to enlargement on a mechanical basis. Attention has already been 
directed to the rapid growth occasionally occurring after delivery in the pres- 
ence of torsion, which leads to partial circulatory obstruction. Torsion ap- 
pears to occur in either direction with equal facility, but in this series the right 
adnexa were more commonly involved. 

Postoperative therapy was not specialized, except that two pregnant 
women were given progesterone to maintain uterine quiet, one patient with 
lobular pneumonia received oxygen, and another with parametritis was given 
foreign protein injections and pelvic heat. Some elevation of temperature was 
noted in all except one patient, but only seven had fever above 102° F. at any 
time. The only alarming elevation (105° F.) oceurred in the one woman who did 
not survive. This fatality involved a 63-year-old patient who died forty-eight 
hours after operation from cerebral hemorrhage. The nonfatal complications 
included two cases of defective wound healing, one of paralytic ileus, one of 
bronchopneumonia, and one of parametritis. The 41 surviving patients were 
discharged from nine to forty-one days (average, thirteen days) after operation. 


TABLE VI. PATHOLOGIC DIAGNOSES OF INVOLVED ADNEXA 


DIAGNOSIS | NUMBER OF CASES |} PER CENT 
Undetermined cystic mass with hemorrhage 10 23.8 
Pseudomucinous cystadenoma 9 21.4 
Dermoid (teratoma) 7 16.8 
Serous cystadenoma 6 14.2 
Fibroma 4 9.5 
Simple epithelial cyst t 9.5 
Papillary cystadenoma 1 2.4 
Krukenberg tumor 1 2.4 
42 100.0 
TABLE VII. AssociaTeD PATHOLOGIC DIAGNOSES 
DIAGNOSIS sof NUMBER OF CASES | PER CENT 
Chronic appendicitis 12 31.8 
Leiomyoma of uterus 9 23.8 
Follicle cysts of ovary 6 16.0 
Chronic salpingitis 5 13.4 
Cervical polyps 2 5.4 
Krukenberg tumor (other ovary) 1 2.4 
Papillary cystadenoma (other ovary) 1 2.4 
Pseudomucinous cystadenoma (other ovary) l 2.4 
Endometriosis ] 2.4 


100.0 
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The histologic diagnoses on the adnexa involved by the torsion, as made 
by the Department of Pathology, are presented in Table VI. Because of 
hemorrhage and necrosis, the character of ten cystic tumors could not be deter- 
mined exactly, but they were thought to be benign cystadenomas. 

The microscopic diagnoses on other structures removed are shown in Table 


VII, and need no comment. 


Summary and Conclusions 


1. Forty-two cases of noninflammatory adnexal tumors with torsion of 
the pedicle confirmed at laparotomy are presented. 

2. The most common symptoms were pain, lower abdominal mass, nausea, 
and vomiting. The onset was sudden or gradual, and the symptoms constant 
and severe, or mild and intermittent. 

3. Pseudomucinous and serous cystadenomas, dermoids, and fibromas were 
most frequently encountered, but apparently any cystic or solid pedunculated 
mass may be involved. 

4. Patients with twisted-pedicle tumors may be acutely ill or may develop 
a semi-chronic disability. The febrile reaction and leucocytic response are not 
remarkable. 

5. Operation is well tolerated, and postoperative recovery is usually rapid 
and uncomplicated. The single fatality in this series was due to cerebral 
hemorrhage in a 63-year-old woman. 

6. A clinical diagnosis of twisted pedicle demands operative intervention, 
but not as an*absolute emergency. When the diagnosis is doubtful, a period of 
observation does not significantly increase the patient’s risk. 


SICKLE-CELL ANEMIA IN PREGNANCY 
Report of a Case With Autopsy 


Roxsert W. Noyes, M.D., San Francisco, CALIF. 
(From the Department of Obstetrics, Unwersity of California Hospital) 


ICKLE-CELL anemia is an uncommon hereditary blood dyserasia, found 

primarily in Negroes and characterized by remissions and exacerbations, 
with exitus at an early age. Many girls with this disease die before puberty 
and, of those that reach maturity, many have genital hypoplasia; so that sickle- 
cell anemia and pregnancy are rarely associated. In 1940, Kobae and his 
associates’ were able to collect only eleven cases from the literature when report- 
ing six additional cases from their own experience. In fifteen of these patients 
the maternal mortality was 33 per cent and, of 35 pregnancies, only 51 per cent 
were born living. Van der Sar? has reported the case of a 26-year-old Negro 
woman with typical sickle-cell anemia who was observed through two preg- 
nancies, one of which resulted in a living child. Recently, Spivack’ has reported 
the case of a 35-year-old multiparous Negro woman who was known to have 
had sickle-cell anemia for many years. This patient was successfully guided 
through pregnancy and puerperium without serious consequences, and a living 
child resulted. The rarity and seriousness of this condition warrant reporting 
of the following ease: 


S. E., a 32-year-old multiparous Negro woman, entered San Francisco 
County Hospital for the first time Sept. 6, 1945, with the chief complaint of 
headache and swelling of the ankles. She had lived in Louisiana until one month 
previous to entry, had never remembered being ill, though she had been told she 
had had malaria as a child. She had seen a doctor two months previously, who 
had diaynosed pregnancy but had suggested no treatment. She could not re- 
member the date of her last menstrual period. One month before entry she 
began to notice dyspnea, palpitation, orthopnea, and a dry, hacking cough. 
About the same time she noted swelling of her ankles, fingers, and eyelids. She 
had had five shaking chills in the month before entry. One week before entry 
she noted the onset of headaches and dimness of vision, and had episodes of 
lower abdominal pains and occasional vomiting. 

On entry the patient looked ill, and dyspnea was marked. Her temperature 
was 98.8° F., pulse 100, respirations 34, and blood pressure 170/100. Her face 
and extremities showed marked pitting edema, and she complained of headache 
and dimness of vision. She vomited water given her, but was alert and coopera- 
tive. The eyegrounds showed moderate ‘‘silver wire’’ changes and some arterio- 
venous nicking, but no arteriospasm, papilledema, hemorrhages, or exudates 
were noted. The lungs expanded equally and were clear to percussion and 
auscultation, save for harshness of the breath sounds. The heart did not seem 
enlarged, but there was a systolic thrill and murmur at the apex, and the heart 
sounds were labored. There was a reduplication of the mitral first sound, but 
no diastolic murmurs were heard, nor was the pulmonic sound unusual. The 
abdomen was moderately distended in the epigastrium, and the fundus rose 
to three fingerbreadths above the umbilicus. The fetus was estimated to weigh 
1,000 Gm., and the fetal heart was audible. The liver did not seem to be en- 
larged or tender, but the spleen was palpable. There was no costovertebral angle 
tenderness. Reflexes were present, but not exaggerated. 

A small volume of urine was obtained by catheter and was dark brown in 
color, specific gravity was 1.008, pH 6.0, albumin 4.5 Gm. per liter. Centrifuged 
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sediment showed occasional leucocytes and rare red cells, but was loaded with 
granular, hyalin, and cellular casts, and motile rods. Urine culture showed 
anaerobic streptococcus and diphtheroids. The urine was negative for glucose, 
acetone, bile, and urobilin. 


Blood obtained by venepuncture : 


Hemoglobin 5.5 Gm. Color index 9 
Red cell count 3.2 million Mean corpuscular hemo- 15.6 mm. 
White cell count 29,100 globin 
Packed cell volume 21 Mean corpuscular hemo- 26.2% 
Filamented polymorpho- 50 globin concentration 

nuclear neutrophil Mean corpuscular volume 65.5 e.mm. 

leucocytes Sedimentation rate 13 corrected 
Nonfilament polymorpho- 12 ( Wintrobe) 

nuclear neutrophil Mazzini Positive 

leucocytes Kolmer Negative 
Eosinophils 4 Chlorides 637 
Basophils 1 CO, combining power (Not available) 
Lymphocytes 19 Nonprotein nitrogen 39 
Monocytes 8 Urie acid 8.3 
Unclassified 6 Cholesterol 160 
Normoblasts 30,000 Serum albumin 2.9 
Anisocytosis Marked Serum globulin 3.6 
Poikilocytosis Marked Icterus index 10 
Sickle cells 70 per cent 

(standing 24 
hours) 


No plasmodia on thick smear. 


The clinical diagnosis was pregnancy of seven months’ duration, severe pre- 
eclampsia, and sickle-cell anemia. The patient was placed in a dark, quiet room 
on a salt-free, high protein diet. Fluids were not restricted and sedation with 
morphine, barbiturates, and magnesium sulfate was given as indicated. In- 
travenous 20 per cent glucose was given slowly and with care, and nasal oxygen 
was given continuously. The patient received slow transfusions of 500 c.c. of 
blood and 500 ¢.ec. of plasma daily on the second, third, and fourth hospital day, 
and blood only on her fifth day, a total of 2,000 ¢.c. of blood and 1,500 c¢.c. of 
plasma. The physical findings in her chest did not change significantly, and 
the pulse varied between 100 to 120 beats. Her fever rose to 101° I. at its peak 
on the second day. The hypertension remained constant at 170/110, and 
albuminuria increased to 7.5 Gm. per liter on her fourth day, and 14 Gm. per 
liter on her fifth day, though the casts decreased. Headache and dimness of 
vision disappeared. The hemoglobin improved to 7.6 Gm. 

Since the patient had failed to respond to conservative therapy, it was de- 
cided to deliver her on her fifth hospital day. The baby was considered to be non- 
viable, so induction of labor by rupture of the membranes and insertion of a 
Voorhees bag was carried out. One and one-half hours after the insertion of the 
bag, without apparent reason, the patient’s respirations became irregular and, 
within one minute, ceased. She did not respond to oxygen by mask, artificial res- 
piration, and intramuscular coramine. The heart could not be heard after res- 
piration ceased. The last blood pressure recorded forty-five minutes before death 
was 120/90, pulse 110, respirations 30. The patient was responsive and coopera- 
tive until death, and there was no sign of a convulsion. She died undelivered, 
with fetal heart tones inaudible at death. Clinically, death was ascribed to 
heart failure, with severe pre-eclampsia and sickle-cell anemia predisposing. 

At autopsy the pleural cavities on both sides contained 1,000 c.c. of fluid. 
The lungs were partially atelectatic, but not edematous, nor were emboli or in- 
farets present. The heart was slightly enlarged (390 Gm.) and the right 
ventricle was dilated, but the myocardium looked normal. The heart and large 


NOYES: SICKLE-CELL ANEMIA IN PREGNANCY 471 


vessels were filled with a solid red fibrous clot. The liver was enlarged (2,030 
Gm.) but appeared normal. The spleen was greatly enlarged (740 Gm.) and was 
dark red brown on section. The kidneys were pale, but not unusual. The fetus 
was a female weighing 1,130 Gm. and measuring 40 em. The placenta was 
normally implanted and appeared normal. 


es 


Fig. 1. 


Microscopie sections showed markedly congested capillaries in all tissues, 
the masses of red corpuscles showing frequent sickle cells. The myocardium 
showed no degeneration, there was slight fibrosis of the alveoli in the lungs, 
normal Kupffer cells were found in the liver, and there was moderate tubular 
degeneration in the kidneys with albuminus exudate into the lumen. There were 
a very few small Malpighian corpuscles in the spleen, and the entire parenchyma 
was composed of red blood cells which had apparently ruptured the sinusoids. 
The bone marrow showed marked proliferation of the erythroblastie series and 
some hyperplasia of the myelocytes. No sickling was noted in the fetal blood 
in the placenta, but the maternal sinusoids were densely congested with erythro- 
eytes and normocytes and many sickle cells. The pathologist reported death 
due to sickle-cell anemia with right-sided heart failure, pleural effusion, and 
visceral congestion. A clinica] diagnosis of pre-eclampsia was added, though 
the characteristic pathology was absent. 


Discussion 


Many eases of sickle-cell anemia are undoubtedly diagnosed as pneumonia,” * 
and others as rheumatic fever’ until the observer becomes familiar with the 
syndrome. Often a case may be discovered only at autopsy. Due to its rarity, 
sickle-cell anemia is seldom included in the differential diagnosis of anemia 
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of pregnancy. Though we were aware of both the anemia and the sickling in 
the present case, and despite the fact that two staff members of this hospital 
have written extensively on this subject,* 7 we were deceived by the clinical 
picture. Hypertensive toxemia is a frequently associated finding which, as in 
this case, may cause still further confusion. 


Two unusual features of the case were the age and moderate obesity of the 
patient. The only older previously reported case during pregnancy was 35 years 
old,? and the majority of patients with sickle-cell anemia die before the age of 
30 years. Usually these mothers are thin and underdeveloped. Leg ulcers were 
absent, and the patient had pain in her leg on only one occasion. The dyspnea, 
edema, cough, abdominal pains, and blood picture were characteristic. The out- 
come, unfortunately, was also not unusual. 


In vitro studies demonstrate the characteristic change of the red corpuscles 
from normal to elongated sickle-shaped bodies when they are subjected to 
lowered oxygen and increased carbon dioxide tensions. The pathogenesis of 
the disease is clearly depicted by Bauer.® The inherently defective red cells are 
discoid in the general circulation, but when they are subjected to lowered oxygen 
tension in the capillaries of organs where the circulation is slow (such as the 
liver, spleen, and lymph nodes) the cells undergo sickling, and congestion results. 
The first clinical finding is an increased tendency for thrombosis with resulting 
infarction or embolism. Even if actual thrombosis does not occur, the stagnation 
of the circulation causes ischemia, necrosis, and finally fibrosis of the viscera. 
The stagnant corpuscles later disintegrate, causing anemia and jaundice. In the 
present case the history of previous good health, the large engorged spleen, and 
the lack of jaundice speak for acuity of the condition. The pathologie picture 
indicates that this patient was suffering from a generalized ischemia due to 
conglutination of sickle cells in the capillaries. When in the final stage the 
ischemic myocardium of the right ventricle could no longer overcome the 
resistance of the congested pulmonary circulation, the patient died of cardiae 
decompensation with acute corpulmonale. 


Treatment in these cases has been unsatisfactory because apparently the 
underlying cause cannot be altered. Transfusions seem indicated to combat 
anemia and are recommended by Koback, Stein, and Daro' but they seemed of 
little use in the present case. Probably a more gradual replacement of blood 
during pregnancy would be more effective, when possible, as suggested by 
Spivack.2 Bauer® advises physiotherapeutic measures directed at increasing 
the circulation through the capillaries. Page*® has suggested the use of in- 
travenous oxygen in markedly anoxic cases in hopes of retarding the sickling 
process, but this experiment has never been tried to his knowledge. Some cases 
seem to respond well to antianemic therapy with liver and iron when the acute 
stage is over. These patients are especially susceptible to infection, and are 
prone to puerperal morbidity, so that asepsis and chemotherapy are important 
preventive and therapeutic agents. It is hoped that more satisfactory treatment 
will evolve on more widespread recognition of the disease. 


Conclusions 


Sickle-cell anemia is a rare but rather consistently fatal complication of 
pregnancy, the diagnosis of which usually is not made. Obstetricians practicing 
among Negroes should be familiar with the clinical picture of the disease, and 
be prepared for increased tendency for thrombosis and liability to fatal sepsis. 
In order that the diagnosis may be made before the terminal stage, the blood 
of all Negro mothers, or at least those showing a tendency toward anemia, should 
be allowed to stand in a sealed preparation for a few hours and examined for 
‘‘sickling.’’ 
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MULTIPLE PRIMARY CARCINOMAS 


SAMUEL L. SrEGLER, M.D., F.A.C.S., anp Louis M. M.D., 
BROOKLYN, N. Y. 
(From the Department of Gynecology, Unity Hospital) 


 igimecrsemeapet frequent reports of multiple primary carcinomas are ap- 
pearing in the literature. The incidence of this formerly infrequent occur- 
rence has also increased from 0.3 per cent to 3.7 per cent (Warren and Gates’) 
to 6.8 per cent (Warren and Ehrenreich?) of all carcinomas, both in surgical 
and autopsy material. An awareness that the current incidence figures are more 
than a mathematical chance, and that physicians should critically survey their 
primary carcinoma cases in periodic checkups for evidences of another and 
anatomically different carcinoma has become important. 

Multiple primary carcinomas, statistically more common in males than in 
females, occur in an average age of 56 years. The average interval between 
successive tumors, as near as it can be determined, is about three years. The 
sites of multiple primary carcinomas in the different organs show no definite 
pattern, for as many combinations occur as there are organs. Slaughter*® cites 
15 eases in combination of the stomach and uterus out of 120 cases in which 
the genitourinary system and the gastrointestinal tract were involved. 

It is this latter combination into which the following case report falls, 
and the case is of interest because of a four-and-one-half-year interval between 
carcinomas, and because of an apparent cure of both malignancies in an elderly 
woman. 

Mrs. J. P., now 65 years old, white, Jewish, was admitted to the Kings 
County Hospital on Oct. 30, 1941, at the age of 61 years, with a history of 
gastric complaints over a long period of time. These included persistent vom- 
iting, loss of weight, and an aversion to meat. An abstract of her record from 
the Kings County Hospital showed that a gastric resection was performed on 
Nov. 18, 1941, at which time the pathologic report of the surgical specimen 
revealed an adenocarcinoma of the stomach with ulceration. The additional 
discharge diagnosis also included bronchiectasis, postinfectional, instrumenta- 
tion wound of duodenum, and arteriosclerotic heart disease. 

A postoperative gastrointestinal series on Dec. 11, 1941, revealed evidence 
of a well-functioning gastroenterostomy and a small para-esophageal herniation 
of the cardiac end of the stomach. The patient was discharged on Dec. 14, 1941. 
There were no clinical symptoms from the gastrointestinal tract since that time. 

Her next hospital admission was to the Unity Hospital, Brooklyn, New 
York, on April 20, 1945, with chief complaints of pain in the lower back region 
of two weeks’ duration, vaginal bleeding of one week’s duration, and pruritus 
of the external genitals for the past fifteen years. The past history included 
gastrectomy in 1941 as noted above, asthma and hay fever of three years’ dura- 
tion, lifelong chronic bronchitis, three attacks of lobar pneumonia, hypotension, 
and a lipoma of the leg surgically removed in 1925. 

Obstetrically, Mrs. J. P. had two miscarriages, then four normal children; 
all are at present living and well. Her menopause occurred at the age of 38 
years. 

On examination, a 65-year-old, well-developed, well-nourished white woman 
was seen lying comfortably in bed, complaining of ‘‘gas’’ pains. Her head and 
eyes were normal, and ears nose, and throat were negative. Neck-—trachea in 
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midline, thyroid not enlarged, no palpable glands. Chest—no tumors or masses 
in breasts; lungs were symmetrical, slight basal rales. Heart—sounds of 
good quality and there were no murmurs audible. Blood pressure was 100/60. 
Abdomen—right upper rectus scar was well healed; soft, palpable mass two 
fingers above symphysis, no palpable inguinal lymphadenopathy. Extremities 
negative. Vaginal—multiparous introitus, sanguineous discharge from external 
os of cervix. Cervix normal to palpation, freely movable with no parametrial 
fixations. Uterus freely movable, size of six weeks’ gravidity. Adnexae were 


Fig. 1.—Shows extensive growth involving the cervix and fundus of the uterus. This tumor 
invades the thickness of the wall in various areas. 


negative. An impression diagnosis of adenocarcinoma of the uterus was made 
and, in view of the patient’s physical condition and past history, a curettage 
with insertion of radium was advised. This was performed under sodium pento- 
thal anesthesia on April 21, 1945. A considerable amount of tissue resembling 
placenta was removed, and 50 mg. of radium was then inserted in a lead-en- 
closed capsule and left in the uterus for 4,800 millicurie hours; the vagina was 
packed with petrolatum gauze and a retention catheter placed in the urethral 
orifice. 
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Fig. 2.—Low power. Variation in ions: a" of cells which are growing diffusely. 
x180. 


Fig. 3.—High power. The diffuse growth of cells that are unequal in size and shape with 
marked anaplasia and variation in staining qualities can be more plainly seen. (750.) 
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The pathologie report of the uterine curettings read as follows: ‘‘There is 
a marked amount of blood and necrotic tissue, but here and there are islands of 
atypical darkly stained cells with hyperchromatic nuclei which do not attempt 
to take any definite formation. The neoplastic cells themselves are very scanty 
in the specimen. Diagnosis—anaplastic carcinoma of the uterus (grade III— 
RS.).”’ 

Following removal of the radium, the patient bled considerably. Trans- 
fusions were given and, on April 27, 1945, a panhysterectomy was performed. 

The uterus (Fig. 1) measured 10 by 5 em. The external surface was 
roughened and irregular. The cervix was attached, and showed that the 
vaginal portion was glistening white color. The cavity of the tumor was mark- 
edly necrotic and dull gray in color, and was friable. Tubes and ovaries showed 
nothing of note. Diagnosis—anaplastic carcinoma of the uterus. 

Fig. 2 shows a low power magnification in which the staining qualities of 
the cells are varied and are growing diffusely. 

Fig. 3 shows more plainly the diffuse growth of cells, unequal in size and 
shape, with marked anaplasia. 

The patient made an uneventful recovery and was discharged on May 18, 
1945. At the present writing (January, 1946) there is a well-healed midline 
sear, no loss of weight, no lymphadenopathy, and no parametrial involvement 
on vaginal examination. 

Summary 


1. A ease of multiple primary carcinomas is presented, one an adenocar- 
cinoma of the stomach, and the other an anaplastic carcinoma of the uterus 
(grade III). This oceurred in an elderly female during a four-and-one-half- 
year period with apparent cure through surgery. 

2. It is emphasized that the immunity theory for primary carcinomas is 


to be disregarded. On the other hand, we are to be more conscious of the ap- 
pearance of new primary carcinomas in patients who have already been sus- 


ceptible to one. 
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MESENTERIC LYMPHANGIOMA WITH INTESTINAL OBSTRUCTION 
COMPLICATING UTERINE CARCINOMA AND FIBROMYOMA 


Epwarp G. Waters, M.D., F.A.C.S., Jersey Crry, N. J. 
(From the Margaret Hague Maternity Hospital) 


YSTS of the mesentery are rare surgical and very infrequent autopsy find- 
ings. Since the first reported case by Benevieni in 1507, who found a small 
eyst of this type at autopsy, there have been sporadic reports in the literature 
concerning their nature and their frequency. Dowd’s frequently noted paper 
appeared in 1900, and for the first time the hydatid and malignant forms of 
mesenteric cysts and tumors were separated from the larger group of tumors 
which Dowd believed to be embryonic in origin. Dowd’s extensive study of 
various types of mesenteric cysts stimulated interest in the subject. In 1927, 
Swartley, in reporting two cases of his own, gave an excellent review of the sub- 
ject to that date with comments on diagnosis, treatment, complications, and 
bibliographic references. The most extensive bibliography is to be found ap- 
pended to the article in 1932 by Warfield, in which he brought the subject of 
mesenteric cysts up to date by reviewing data on 129 case reports in the liter- 
ature since 1920. Up to 1900, there had been 145 published cases, and since 
1920, 129. Warfield believed that a fair estimate of the number reported in 
the literature to date would be between 400 and 500. Watson and McCarthy, 
reporting on 1,056 tumors of the blood and lymph vessels occurring between 
1931 and 1939 at the Memorial Hospital, recorded only 41 lymphangiomas. None 
were intra-abdominal, but were located mainly on the head, neck, and extremities, 
with 4 per cent on the trunk. At the Mayo Clinic, Guernsey collected 15 cases 
of true omental cysts between 1907 and 1938. Two other cases were added to 
their elinie number in 1941 by Gray and Sharpe. The presentation of the 
latter two cases were accompanied by the comment that, although rare pathologie 
specimens, they were representative of a large group which demanded ex- 
plorator laparotomy as the only possible method for making a definite diagnosis. 
Peterson reported five mesenteric and one omental cyst in 1932, all operated 
upon without mortality. 

From the literature, the surgical pathology, and the postmortem studies 
on eases reported to date, it is possible to draw a fairly accurate picture of these 
mesenteric tumors as they are now regarded. 

Lymphatic mesenteric tumors are unquestionably the rarest tumors of the 
abdomen. Of the true mesenteric tumors, the cystic are four times more fre- 
quently encountered than the solid growths. Opinion as to their origin is still 
divided, but the common concept is that they arise from embryonic remnants 
and sequestrated tissues in the mesentery. In the development of the lymphatic 
system, it is a prevailing opinion that the lymph spaces are formed in situ by 
the fusion of mesenchymal spaces, and these are transformed into endothelial- 
lined spaces by the action of young mesenchymal cells. At first discrete, they 
later fuse into continuous channels. From lymphatic nests of such mesenchymal 
eells still retaining their embryonal character and capability for growth originate 
lymphatic tumors of various sizes characterized by endothelial-lined cavities 
containing fluid of lymphlike nature. Such tumors are usually congenital in 
origin, yet they rarely appear until later life. Their location varies widely, 
for they may be found in any site where lymphatic tissue predominates, most 
commonly the lips, tongue, cheek, and pharynx. They are seen somewhat more 
frequently in females, at all ages, and various sizes. Peculiarly enough, they 
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are not common in the abdomen, in spite of the extensive lymphatic system found 
therein. The more common of these abdominal rarities are lymphoeysts of the 
omentum or mesentery, and these are either uni- or multilocular. Here the ele- 
ment of lymphangiectasis is less noted because of the tremendous acecumula- 
tion of chylous fluid in a few cavities. They are seen most often in women 
between 30 and 50 years of age. On the other hand, the solid mesenteric 
lymphangioma, by scrutiny of the available data on reported lymphatic tumors, 
is an extremely rare type of a rare group. It is an aggregation of small 
lymphatic cysts and sinuses with fatty compact areas and associated edema, 
hemorrhage, and necrosis. In Warfield’s study, one-half of the cases of 
mesenteric cysts were found in the small bowel, 14 of the 129 were reported in 
the mesentery of the jejunum, and most of these were of the single cyst type. 
Rarely were they noted to be solid or semi-solid structures, and only 30 were 
classified pathologically as lymphatic in type. 


Complications 


The most common complication noted is intestinal obstruction, occurring 
in one-third of the reported cases, and causing a 50 per cent mortality. Perito- 
nitis following obstruction is frequent. Torsion, fatal hemorrhage into the cyst, 
and rupture of the cyst into the peritoneum, are threatening complications. 


The treatment of these tumors is surgical. Many are so small as to warrant 
no interference. The simple cysts are often enucleated without too much diffi- 
culty, but sometimes it is not possible to remove them without fatal injury to the 
bowel or its blood supply. Simple enucleation, when possible, carries the low- 
est mortality of all forms of surgical interference. In Warfield’s collected series 
of 129 cases, enucleation with intestinal resection was performed in 22, with a 
mortality of over 27 per cent. Except for complications, the symptoms requir- 
ing surgical interference are largely due to the size of the growth, the inter- 
ference with the passage of chyle, the mechanical burden of the tumor itself, 
or interference with the digestive organs by displacement and compression. 


Case Report 


The patient was a female, 49 years of age, 5 feet 1 inch tall, weighing 161 
pounds, with no past medical or surgical history of importance. She had two 
deliveries twenty-two and twenty years previously, the first instrumental, and 
at which she was ‘‘torn.’’ 

Present Illness——For a year she had been under treatment by her family 
physician for a secondary anemia of obscure origin. Menstruation was regular 
until it stopped completely five months previously. Beginning Sept. 2, 1944, 
she bled heavily for five days, with accompanying abdominal cramps, gas pains, 
and flatulence. She was seen Sept. 7, 1944, with acute very severe lower ab- 
dowinal pain, some nausea, and fever. She was referred for examination by 
Dr. S. Ben Asher, who diagnosed an acute abdominal condition. 


Except for a mild hypertension and ecardiae enlargement, there were no 
findings of importance other than abdominal and vaginal. The temperature 
was 101° F., pulse 98. The abdomen was distended, flatulent, and ‘‘potty’’ 
fat. Extreme generalized abdominal tenderness was noted, especially in the 
right lower abdomen. Attempts at abdominal palpation were actively resisted. 
Vaginal examination revealed a very lax introitus with a cystocele, rectocele, 
and lacerated perineum. The uterus was large and nodular, with areas of 
softening between numerous fibroid tumors. There was blood in the vagina, and 
uterine sound measurement revealed a cavity four and one-half inches deep. 
The adnexa were not palpable. 
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The diagnosis made was probable adenocarcinoma in a fibroid uterus, or 
possibly a sloughing fibroid. She was immediately referred to the hospital for 
diagnostic studies, endometrial biopsy, and sulfonamide therapy. 

Preoperative Study.—Admission blood count showed hemoglobin, 84 per 
cent; 4.41 million red blood cells; 17,200 white blood cells, 63 per cent mature 
polymorphonuelears, 8 per cent band, 24 per cent small mononuclears. The 
urine was concentrated, 1.022 specific gravity, 1 plus albumin with a few red 
blood cells and white blood cells per high power field. Blood sugar showed 115 
mg./100 ¢.c.; nonprotein nitrogen, 30 mg; chlorides, 410. The blood type was 
‘*O Rh positive.’’ Suitable donors were obtained. 

From a diagnostic curettage Sept. 8, 1944, under intravenous sodium pento- 
thal, the pathologie report was adenocarcinoma of the uterus. 

Her clinical condition improved on September 9 and 10, but obstructive 

symptoms appeared on September 11, when pathologic report of adenocarcinoma 
of the fundus was received. The preoperative diagnosis was (1) fibromyomatous 
uterus with adenocarcinoma of the fundus, and (2) partial intestinal obstrue- 
tion, probably from loop of bowel adherent in the ecul-de-sae or pelvis to the 
uterus. 
Operative Findings.—Operation was performed Sept. 11, 1944, under spinal 
anesthesia, using 150 mg. of novocain. The abdomen was considerably dis- 
tended. After induction of anesthesia, an abdominal mass was palpable in the 
umbilical region. Since adenocarcinoma of the fibroid uterus had been definitely 
diagnosed, a lower right paramedian incision was made. When the abdomen 
was opened, a large irregularly nodular mass was found in the mesentery of 
the small intestine. Careful inspection showed it to be a eystie and nodular 
intramesenteric tumor, the size of a very large grapefruit. A length of flat- 
tened small intestine was tightly draped in a ribbonlike manner over the mass 
and not separable from it. A number of glands were palpable in the mesentery, 
but it could not be determined whether these were neoplastic or inflammatory. 
The liver was found to be normal. The nature of the tumor was not under- 
stood at this time. Palpation of the pelvis disclosed the large uterus noted 
elinically, with good-sized fibroid tumors throughout. There was no indieca- 
tion of cancerous extension into the adnexa or broad ligaments. 

In as much as mechanical occlusion of the small intestine was evidenced by 
hypertrophy and distention of the small bowel above the mesenteric tumor, and 
since it was believed at the time that this lesion represented one entirely distinct 
from the eaneer and fibroids in the pelvis, a radical procedure was decided 
upon. 
Operative Procedure.—The entire mesenteric mass was removed in toto, 
including about 18 inches of the overlying small intestine. The mesentery was re- 
sected to its base without encountering marked bleeding. The bowel ends were 
closed and inverted, a side-to-side isoperistaltic intestinal anastomosis performed, 
and the mesenteric defect repaired with fine chromic sutures. A complete oper- 
ative change of gloves, gowns, and instruments was then made, and a radical pan- 
hysterectomy proceeded with. Except for some bleeding from the right hypo- 
gastric artery, there were no operative complications. About 5 Gm. of sulfa- 
nilamide powder was lightly scattered near the anastomosis site and in the pelvis 
prior to vaginal stump peritonealization, and the abdomen then closed without 
drainage. During the operation, 500 c.c. of blood was transfused, and subse- 
quently 3,000 e¢.c. of intravenous glucose and amino acids. Pulse at the 
termination of the operation was 80 and her general condition considered 
good. Except for moderate distention lasting four days, she made a sur- 
gically uneventful convalescence. 

Examinations Nov. 6, 1944, April 11, 1945, Sept. 27, 1945, and July 9, 1946, 
showed the abdomen to be soundly healed, the vaginal vault high, and no local 
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evidence of any of the pre-existing lesions. Her general condition was good, with 
normal bowel function, and with no untoward symptoms. 

Pathologic Report-——The specimens were examined by Dr. Nicholas M. 
Alter, and the following reports submitted : 

There were two specimens: (1) a totally resected uterus with attached 
appendanges. Uterus weighed 340 grams, was irregularly enlarged; the serosa 
was covered with adhesions and contained innumerable nodules measuring from 
1 to 8 em. in diameter. The uterine cavity was distended and contained a small 
hemorrhagic growth projecting from the fundus, with its base extending into 
the myometrium. The growth measured 2 cm. in diameter. The Fallopian 
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Fig. 1.—Large mesenteric lymphangioma weighing over 600 grams, with partial occlusion 
of the overlying ileum. 


tubes were 7 em. in length with patent fimbriated ends. The ovaries were 
shrunken and hard, approximately 4144 by 314 by 2 em., and contained small 
eysts. Microscopically, the uterine wall showed endometrium replaced by highly 
differentiated glandular growth. Glands were closely packed with anaplastic cells 
containing numerous mitotic figures. The glandular tissue extensively invaded 
the base, but not the uterine wall. The ovaries showed no ovogenesis, follicles 
were hyalinized, and there were some granulosa cells within the cyst wall. No- 
where in the ovaries or tubes were there evidences of growth noted in the 
uterus. Microscopically, the tubes were normal. (2) The second specimen was 
a large mesenteric mass including an overlying loop of small intestine. The 
mesenteric mass weighed about 800 grams and the loop of jejunum was more 
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than 38 em. long. The wall of the intestine is uniformly thick, has a pale serosa 
and a smooth mucosa. The tumor contains innumerable cystic projections with 
clear yellowish translucency. Other portions are solid, hard, and hemorrhagic. 
Cross section shows a large number of cystic cavities from which milky lymph- 
like fluid is discharged. The intervening stroma contains fatty yellowish tissue, 
quite hard, with irregular areas of hemorrhage scattered throughout. Micro- 
scopic examination shows a well-formed intestinal mucosa with the wall 
edematous and the serosa covered by a thin layer of fibrinous material rich in 
polymorphonuclear leucocytes. Red blood cells were also seen throughout the 


3 STANLEY 5 
tite 


No: 


14 


Fig. 2.—Uterus with multiple fibromyomas and fundal adenocarcinoma. 


wall. Serial sections made throughout the mesenteric mass showed large cystic 
cavities lined by endothelial cells. The stroma showed areas of extensive 
necrosis with marked hemorrhages and edema and infiltration with plasma cells, 
lymphocytes and polymorphonuclears. The solid portion consisted mostly of 
polygonal fatty spaces, with marked hemorrhages and edema and_ necrosis 
throughout. 

Pathological Diagnosis—Early adenocarcinoma of the fundus. Multiple 
fibromyoma uteri with uterine sclerosis. Lymphangioma of mesentery. 


Summary 


Another case of solid mesenteric lymphangioma ecystica is added to the 
literature. In this instance the tumor caused intestinal obstruction and re- 
quired intestinal resection. 
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It complicated a hemorrhaging uterus which contained a fundal adeno- 
carcinoma and large fibroids. 

The management of the pathology is of interest. The value of radical 
surgery for an otherwise hopeless condition is stressed. 
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CHORIONEPITHELIOMA IN AN 18-YEAR-OLD PRIMIGRAVIDA 


Lr. Compr. Joun R. DurBurG, MepicaL Corrs, USNR, Cuicaco, ILL. 
(From the Puget Sownd Nawal Hospital) 


LTHOUGH chorionepitheliomas are a rarity, this case is unusual also be- 
cause of a number of ambiguous factors. The age of 18 years is extremely 
young for this type of malignant tumor, although there has been a case reported 
in a 14-year-old girl. It is a well-established fact that chorionepithelioma occurs 
well over 80 per cent in multiparas. 

Typical of this tumor are the marked hemorrhages so well reported in text- 
books and the literature, and this case well exemplifies this fact by the enormous 
amount of transfused blood given the patient. Slightly in excess of 14,500 e.e. 
of blood was transfused, or a total of 29 pints. 

A fever of uncertain origin occurred nine distinct times and, on each oecea- 
sion, this followed a marked hemorrhage; this temperature varied between 104° 
and 105° F. It lasted from two to five days, either treated or untreated, and 
penicillin and sulfadiazine apparently made little difference in regard to the 
course of the fever. Every asset was utilized to make a diagnosis of this fever, 
and we finally decided it was due to necrosis of the tumor itself. 

Previous to radical operation, four Aschheim-Zondek tests were made; the 
first, one month prior, which was reported strongly positive; the second, three 
weeks prior, reported weakly positive; and the final two, run simultaneously 
by different observers, which were reported negative. It is believed that the 
negative Friedman tests were due to thrombosis of the maternal vessels which 
prevented the escape of the trophoblast into the maternal blood stream. Six 
weeks and three months following surgery the Friedman tests were reported 
negative, indicating that perhaps a permanent cure had been achieved. 

Two diagnostic curettages were performed, and neither one of them was 
of any value toward making the diagnosis, due to the tumor being imbedded in 
the myometrium, leaving the endometrial surface glistening and smooth. 


The case report, in brief, follows: 

Mrs. G. J. C., an 18-year-old primigravida, was seen in the Puget Sound 
Naval Hospital for the first time on Sept. 14, 1945; she appeared in the Out- 
Patient Department and was too weak to even stand erect. The following per- 
tinent history was obtained from contacting her personal private physician. 

She was married in November, 1944, and the last menstrual period was 
reported as November 25, 1944. On February 20, 1945, she was admitted into 
a private hospital, where a diagnosis of threatened abortion was made and she 
was sent home. On April 1, 1945, she was readmitted to this private hospital 
where she passed grape-like clusters, which were identified as hydatidiform 
mole; a curettement was performed, and the pathologist reported no evidence of 
malignancy in the mole. At this time she received the first of many blood trans- 
fusions. 

For two months subsequent to the passage of the mole, she behaved normally 
and had normal menses in June and July, but in late August, 1945, she began 
to bleed copiously vaginally, and she was hospitalized for the third time. On 
entrance, a hemoglobin of 30 per cent and a red blood count of 1,870,000 cells 
were reported, and nothing spectacular felt on pelvic examination. She was 
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Fig. 2.—Medium high power showing round cell infiltration and syncytial island masses of 
sharply stained dark nuclei. (x<100.) 
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transfused five times and the blood level brought nearer normal; on leaving the 
hospital an Aschheim-Zondek test was started. Forty-eight hours later she again 
began to bleed vaginally and she was rehospitalized; at this time the Aschheim- 
Zondek test was found to be strongly positive. This was the only definite posi- 
tive reaction found at any time during the course of this disease. Hysterectomy 
was advised. 


Fig. 3.—High power depicting the darkly stained syncytial cells with excellent illustrations of 
mitoses and amitoses. Langhans cells and lymphocytic infiltration are plentiful. (200.) 


On entrance, the pertinent findings were meager; the uterus was soft and 
the size of a six weeks’ pregnancy; the patient was profoundly weak with a 
hemoglobin of 50 per cent and a red cell count of 3,000,000. In view of the 
history, a Friedman test was started immediately. "The chest was x-rayed for 
metastases and found negative; both bleeding and coagulation times were normal, 
and the prothrombin time was also within normal limits; the plasma proteins 
were normal, and likewise the albumin-globulin ratio. While awaiting the Fried- 
man test, she was thoroughly examined from a medical standpoint with entirely 
negative results. She then had a copious hemorrhage estimated at 1,500 ce. 
This was replaced. The rabbit test was found to be weakly positive. Because 
of her age and the conflicting tests, a diagnostic curettage was performed and 
about 0.5 Gm. of tissue found. The pathologic report was placental tissue with 
no evidence of malignancy. We thought at this time she had become reim- 
pregnated, but considered a chorionepithelioma seriously. After another week of 
hospitalization the pelvic examination was negative, and, as she had no vaginal 
bleeding, she was discharged with the advice to rest and report in another ten 
days for a repeat Friedman test. 


A few days after leaving the hospital she had another vaginal hemorrhage; 
she was rehospitalized and two separate Friedman tests were started by two 
separately acting pathologists. One Friedman test was run with blood serum 
and the other with urine. Her blood level was brought to normal while awaiting 
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the results of the biologic tests. Both were reported negative. A curettement 
revealed only a small fibrin blood clot. She was then subjected to a major opera- 
tion. 

Notwithstanding her age, two negative diagnostic curettements, and two 
negative Friedman tests, we felt rather positive of the diagnosis of chorionepi- 
thelioma. After appropriate transfusions, an abdominal hysterectomy was per- 
formed. This was done without incident, and there was no evidence of metastases 
anywhere in the pelvie or abdominal cavity. She made an uneventful recovery 
and was discharged on the fourteenth postoperative day. Six weeks following 
surgery a pelvic examination was negative, the chest plate negative, the blood 
count normal, and the Friedman test reported negative. Three months post- 
operatively another Friedman test was negative, and the patient was apparently 
well on the road toward permanent recovery; but she was advised to have 
biologie tests from time to time in the future. 

The pathologie report was as follows: 

The posterior and superior aspects of the vault of the uterus contained a 
coarsely granular, dark red mass which measured 5.5 em. in diameter. Cut 
surface of this mass revealed the myometrium, which measured 1.8 em. thick, 
to be invaded by semi-firm, dark red tissue for varying distances up to 1.6 em. 
The tumor mass seemed confined to the myometrium, as the endometrium was 
pinkish red, smooth, thin, and glistening. Microscopic examination revealed the 
mass to consist of edematous connective tissue which was infiltrated with round 
cells, trophoblasts, and red cells which formed island cords. The myometrium 
was edematous, and the cells hypertrophied, and the intermuscular tissue in- 
filtrated by trophoblasts. Both syncytial and Langhans cells were readily identi- 
fied with the former, showing numerous mitoses and amitoses in the darkly 
stained nuclei. Diagnosis: chorionepithelioma with progestational hypertrophy 
of the uterus. 

Conclusions 


The Friedman test is valuable but not conclusive in the diagnosis of chorion- 
epithelioma. The diagnosis must still be based on the clinical history and 
findings on physical examination. It is recommended that Friedman tests al- 
ways be run and preferably quantitative tests after every case of hydatidiform 
mole, but to remember always that a chorionepithelioma might still be present 
with a negative test. 

False Friedman tests in this case were not due to the rabbits which were 
carefully checked and not due to the individual performing the actual test, but 
more likely due to the blockage of the escape of the trophoblast into the maternal 
blood stream. 

Curettement can be useless in the diagnosis, as proved by this case and also 
by two other cases reported in the literature; these negative diagnostic curettages 
were all due to the tumor being interstitial and not encroaching on the endome- 
trium. 

Fever and rigors following hemorrhage in the presence of a chorionepi- 
thelioma are most likely due to necrosis of the tumor and are unaided by pen? 
eillin and chemotherapy. 
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CEREBROVASCULAR COMPLICATIONS OF PREGNANCY 


C. Ever, M.D., Tuusa, OKLA. 


(From the Department of Obstetrics and Gynecology Southwestern Medical College, 
Dallas, Texas) 


HE cerebrovascular complications of pregnancy deserve attention for the 

following reasons: (1) gross brain hemorrhage is found in 15 to 20 per 
cent of autopsies on eclamptic patients, which is in contrast with the infre- 
quency of clinical diagnosis; (2) appreciable brain hemorrhage imposes a mor- 
tality rate in excess of 50 per cent, and ranks as the second most common cause 
of death in eclampsia; (3) areas of softening or encephalomalacia are relatively 
frequent, may produce death in the absence of hemorrhage, and are commonly 
unrecognized; (4) finally, there is evidence to indicate that patients with suf- 
ficient vascular damage to produce fatal hemorrhage or softening should not 
always be diagnosed as ‘‘eclampsia,’’ even in the presence of hypertension, albu- 
minuria, edema, and convulsions. These points are illustrated in the following 
three reports. 


Case 1.—Mrs. C. G., Hospital No. W26329, a 36-year-old gravida ix, para 
vi, entered the hospital in labor. She had received no prenatal care. She had 
‘‘fits’’ with her first pregnancy, but there was no history of hypertension or 
renal disease. The blood pressure was 195/92 on admission, and there was 
moderate ankle edema. A voided urinary specimen contained a trace of albu- 
min, a few red blood cells, and no casts. Her temperature was 99.4° F. The 
obstetric course in the hospital was characterized by uterine inertia. In the 
ensuing twenty-one hours, the patient received intravenously 2,000 c.c. of 5 per 
cent dextrose in water and sedation with morphine and scopolamine. Later in 
the day, urine obtained by catheterization contained a trace of albumin and was 
loaded with hemolyzed red blood cells, but no casts. The blood pressure re- 
mained elevated but at a lower level than the reading on admission. Twenty- 
one hours after admission the temperature rose to 102° F.. and, therefore, the 
patient was given 1,000 ¢.c. of 5 per cent dextrose in water by hypodermoclysis. 
Three hours later the temperature was 104.4° F. Pulmonary edema developed 
and rapid digitalization was instituted. Two hours thereafter, the patient he- 
came comatose, the temperature was 107° F’. and subsequently rose to 110° F. 
The patient became markedly cyanotic and dyspneic and expired undelivered, 
thirty-one hours and twenty minutes after admission. 

Postmortem examination revealed generalized slight arteriosclerosis, medial 
necrosis of the thoracic aorta, perivascular hemorrhage throughout the brain, 
and an area two centimeters in diameter of encephalomalacia in the hypo- 
thalamus. 


Case 2.—Mrs. B. J., Hospital No. W27509, a. 20-year-old primigravida, 
entered the hospital in labor. She had received no prenatal care. There was 
no history of hypertensive or renal disease. On admission, the blood pressure 
was 220/156, and there was marked edema of the legs and ankles. Repeated 
urinalyses of specimens obtained by catheterization revealed large amounts of 
albumin, occasional red blood cells, and granular casts. Blood chemistry de- 
termination the day of delivery showed slight elevation (5.6) of uric acid levels, 
normal creatinin, and reduced serum albumin levels (3.2), with reversed albu- 
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min-globulin ratio. Four hours and thirty-three minutes after admission she 
was delivered spontaneously of a 3,041-gram female child. The blood pressure 
fell during labor and for twelve hours thereafter, and then began to rise. Seven- 
teen hours post partum it was 220/150. Nineteen hours after delivery, the 
patient suffered a two-minute convulsion, followed by coma and marked Cheyne- 
Stokes respirations. The blood pressure at this time was 240/90, and the tem- 
perature was 105° F. In the next twelve hours the blood pressure fell to 160- 
180 systolic and 80-90 diastolic, and the temperature varied between 101° and 
102° F. During this time, however, evidence of left hemiplegia and right 
oculomotor paralysis developed. The spinal fluid was under a pressure of 152 
mm. of water and contained 188 red blood cells per cubic millimeter and 224 
mg. per cent of protein. Between thirty and eighty hours post partum the pa- 
tient seemed to improve slightly. Then the blood pressure rose gradually to 
former levels and the temperature rose abruptly to 107.6° F. The patient be- 
came comatose and expired ninety-two hours post partum. 


Fig. 1.—Note area of hemorrhage and encephalomalacia in the right midbrain. This section is 
at the level of the red nucleus. 


Postmortem examination revealed a large area of hemorrhage and en- 
cephalomalacia in the right midbrain. This area was at the level of the red 
nucleus lying just anterior to the cerebral aqueduct, and extending to the lower 
portion of the pons beneath the floor of the fourth ventricle. (See Fig. 1.) 
There was very litle microscopic evidence of chronic arteriolar or renal disease. 


Case 3.—Mrs. J. K., Hospital No. 7131, a 39-year-old gravida i, para i, 
entered the hospital in a comatose state. Her relatives explained that she com- 
plained of pain in the left arm before she fell to the floor. Two years before 
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she was treated for ‘‘stroke’’ and high blood pressure. On admission the blood 
pressure was 246/130. The reflexes were hyperactive but equal, the right eye 
looked down and outward. There was no edema. Urine obtained by catheteriza- 
tion contained large amounts of albumin and occasional red blood cells. The 
spinal fluid was clear with a pressure of 220 mm. of water and contained 100 
mg. per cent of protein. Subsequent examination showed progressive rise in 
pressure with appearance of gross blood. The reflexes gradually disappeared, 
the temperature rose terminally to 109° F., and the patient expired twenty-eight 
hours after admission. 

Postmortem examination revealed generalized arteriosclerosis, nephrosclero- 
sis, and cardiae hypertrophy. There was an area of recent hemorrhage in the 
midbrain just above the pons, at the region of the cerebral peduncles and corpora 
quadrigemia. The hemorrhagic area was 3 em. in diameter with surrounding 
encephalomalacia of indefinite extent. It should be noted that this patient, 
whose findings and course so closely resembled those of the other two, was not 
pregnant. 

Comment 


Accidents of such gravity demand a consideration of the factors involved 
in their production. With vessel disruption sufficient to produce gross hemor- 
rhage, one would logically expect to find a pre-existing lesion of the vessel wall. 
Since normal vessels can withstand unbelievably high pressure over a long period 
of time, something more than pressure itself is necessary, as Dieckmann’ has 
pointed out. Types of pre-existing organic lesions include the chronic vaseu- 
lar changes of essential hypertension, the vascular lesions of syphilis, or con- 
genital aneurysm.” It is at once apparent that these are not the lesions com- 
monly associated with the so-called ‘‘true toxemias of pregnancy.’’ preeclampsia 
and eclampsia, in which reversible vasospasm is generally the predominant or 
only vascular lesion. Nor are these chronic vascular changes in any way pe- 
euliar to pregnancy, as illustrated by the third case report. 

However, the second patient described presented none of the above vasecu- 
lar lesions. Some other explanation of the fetal hemorrhage must be sought. 
Spasm of a cerebral end artery may produce distal softening or encephalo- 
malacia, in a manner similar to the production of an infarct elsewhere. Distal 
to the point of spasm, the vessel itself may undergo softening with subsequent 
disruption and hemorrhage. This concept that temporary vasospasm may of 
itself produce permanent vascular damage takes us into the twilight zone be- 
tween the reversible spastic vascular lesion of ‘‘true toxemia’’ and the irre- 
versible sclerotic lesion of hypertensive vascular disease. 

At any rate, three facts pertaining to encephalomalacia are worthy of note: 

First, encephalomalacia of sufficient extent or location may produce fa- 
tality just as surely as hemorrhage of equivalent area. This is shown on the 
first patient where a strategically located area of softening only two centimeters 
in diameter was the major cause of death. 

Second, the lesion may result from spasm of a previously norinal cerebral 
vessel. This is shown in the second patient who lacked microscopic evidence of 
arteriolar disease. 

Third, the syndrome of spasm and resultant encephalomalacia with or 
without hemorrhage is probably the orly satisfactory explanation for cerebro- 
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vascular accident in the pregnant woman without hypertensive vascular disease, 
syphilis, or congenital aneurysm. 

It should be emphasized that failure to perform adequate neurologic ex- 
amination in the toxemic patient will usually preclude understanding of the true 
nature of the lesion unless the patient comes to postmortem examination. From 
the clinical standpoint, such failure will necessarily mean incorrect diagnosis, 
erroneous classification, insufficient grasp of the gravity of the situation, and 
improper treatment. 

Finally, it should be borne in mind that certain intracranial hemorrhages 
are amenable to surgical approach, and early diagnosis with adequate treatment 
has actually been lifesaving.® 


Summary 


1. Cerebrovascular complications are frequently associated with toxemia 
of pregnancy, greatly increase the mortality rate, and often pass unrecognized. 

2. These complications may manifest themselves as hemorrhage or en- 
cephalomalacia, usually depend on some pre-existing vascular lesion not peculiar 
to pregnancy, and therefore are not to be classified among the true toxemias. 

3. In the absence of such chronie vascular disease, it is suggested that 
temporary vasospasm may result in distal softening with or without hemorrhage. 

4. Careful neurologic examination of the pregnant hypertensive patient is 
mandatory if these complications are to be discovered. This is an obvious pre- 
requisite to the institution of adequate treatment, which may improve the gen- 
erally unfavorable prognosis. 
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BILATERAL SIMULTANEOUS TUBAL PREGNANCY 


C. M. Harris, M.D., ano L. R. Leviton, M.D., BELLE FLA. 
(From the Migratory Labor Hospital) 


IMULTANEOUS pregnancy in both tubes is the rarest form of double ovum 
twin pregnancy. A total of 84 authentic cases has been reported. Fish- 
back? reviewed 76 cases in 1939, including one of his own, and subsequent 
reports have been made by Lee and Stone,? Torpin,? Behney and Hanes,* Cox 
and Steinberg,® Chisholm and Lesslie,*® Mitchell and Kurzrok,’ and Otero.’ The 
latter’s report, like that of MclIlrath,® does not include a report of the micro- 
scopic pathology, but does include a gross description of the specimen and a 
photograph of the two fetuses. 

Even less common forms of tubal gestation have been reported. Fishback? 
described a case_with two separate pregnancies in the right tube, and one in 
the left, and referred to two previous similar reports. Chisholm and Lesslie® 
refer to a case of quintuplets found in one tubal gestation sac by Treub of 
Amsterdam. 

The growing list of authentic cases of bilateral simultaneous tubal preg- 
nancy serves to emphasize the necessity of exploring both adnexal regions 
carefully at the time of operation. Most men agree that the treatment of 
choice is partial bilateral salpingectomy with preservation of one or both 
ovaries and the uterus.® Hysterectomy has been recommended,’ but is haz- 


ardous when gross hemorrhage of any extent has occurred preoperatively. 
It should be considered, however, when no bleeding has occurred preopera- 
tively in a patient near the menopause. 


Case Report 


E.S., a married Negro woman, 33 years of age, was admitted to the Mi- 
gratory Labor Hospital, Belle Glade, Florida, on Aug. 10, 1945. One hour 
before admission she had been seized with a sudden severe pain in the left 
lower abdomen, following which she felt weak and fainted. 

Questioning revealed a history of six previous norma] full-term deliveries, 
and one abortion at two months. There was no history of pelvic inflammatory 
disease, and her blood Kahn had been repeatedly negative. Her menses had 
been regular in March, April, and May, but in June and July the menses were 
scanty and lasted only two to three days. She had noticed occasional ‘‘spot- 
ting’’ throughout the last two months, and for the past two weeks had had 
intermittent cramping lower abdominal pain. 

Examination revealed an acutely ill, anxious, Negro woman, with an ob- 
vious pallor, and complaining of abdominal pain. The temperature was 97.2° F.; 
the pulse rate, 90; respiratory rate, 22; and the blood pressure, 105/70. The 
abdomen was distended, and there was marked generalized tenderness, with 
rigidity of both lower quadrants. Exquisite tenderness made the pelvic exami- 
nation difficult. The cervix was soft and patulous, and the uterus was slightly 
enlarged and soft. There was a tender, cystic mass in the left fornix. No mass 
was discerned in the right fornix. 

The patient was transfused with whole blood at once, and a laparotomy 
was performed. At operation the abdomen was found to be filled with fresh 
blood and numerous older clots. A dark cystic mass (Fig. 1B), obviously 
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containing clotted blood; distended the distal third of the left tube, and pro- 
truded somewhat through the fimbriated end. The mass was firmly adherent 
to the left ovary, and there was free bleeding from a raw area on the pos- 


A. 


shows the middle third of the right tube with its unruptured pregnancy. 


Fig. 1.—A, 
B, shows the distal one-half of the left tube 


The attached blood clot is from the mesentery. 
and its ruptured tubal pregnancy. 


Fig. 2.—Chorionic villi from the right tube are shown in A, and from the left tube in B. 


terior surface. The mass was removed along with the distal one-half of the tube 
and the ovary. Exploration of the right tube revealed a similar smaller mass 
(Fig. 1A) distending the middle one-third of the tube. This mass also obvi- 
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ously contained blood, but no perforation or bleeding was found. This mass 
was removed by partial salpingectomy. No definite corpus luteum was seen 
on either ovary. The free blood was sponged from the abdomen before closure. 
The postoperative course was uneventful. 

Grossly the specimens consisted of a portion of the respective tubes, dis- 
tended with old clotted blood. No fetal parts or membranes were found 
grossly in either specimen. Since the masses were formed entirely from the 
blood clots, ne inference as to the relative age of the two pregnancies can be 
assumed from the discrepancy in their size. 

Microscopie study revealed chorionic villi in both specimens. Villi from 
the right tube (Fig. 24) were somewhat less autolysed than those from the 
left tube (Fig. 2B). 
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ABSORBABLE (OXIDIZED) GAUZE AS A HEMOSTATIC AGENT IN 
GYNECOLOGIC SURGERY* 


W. E. Sruppirorp, M.D., F.A.C.S., New York, N. Y. 
(From The Sloane Hospital for Women) 


URING recent years there has been a reawakened interest in the develop- 

ment of hemostatic agents and in their application to the various fields of 
surgery. Fibrin foam,’ gelatin sponge,? and oxidized cellulose? have been the 
principal materials subjected to investigation. The first two materials are used in 
conjunction with thrombin solution to produce their hemostatic effect. Ox- 
idized cellulose, while it has been used with thrombin solution,* ° appears to be 
a hemostatic agent in its own right. Its capacity for producing hemostasis 
without the addition of thrombin makes its application simpler than in the 
case of the gelatin and fibrin preparations. 

Oxidized cellulose was first prepared by Kenyon and his collaborators (U.S. 
Patent 2,232,990).°7 They found that cellulose in any form, paper, cotton, 
or gauze, could be oxidized by nitrogen dioxide. Due to the extensive carboxyl 
formation, the original qualities of the material were altered. Considerable 
shrinkage occurred, some of the tensile strength was lost, and the color was often 
not as white as the original, frequently being somewhat yellow. Shrinkage has 
been minimized by the oxidation of gauze on stretchers (Fig. 1). Its most im- 
portant quality from a surgical point of view lies in its slow solubility in a 
0.15 molar solution of sodium bicarbonate, the pH of which approximates that 
of the blood. Its most striking disadvantage lies in the fact that it disintegrates 
in the autoclave and only withstands boiling for three minutes. It has, there- 
fore, been subjected to formaldehyde sterilization. 


Frantz et al* *?° have studied the response of animal tissues to all these 
forms of oxidized cellulose. As additional qualities became evident during the 
course of her experiments, she became chiefly interested in the oxidized gauze. 
She performed implants of this material in a large variety of animal tissues, 
such as connective tissue, bone, and serous and synovial membranes, and in the 
parenchymatous organs, such as the brain, thyroid, liver, kidney, and spleen. 
She found this material relatively nonirritating, producing little reaction, and 
eventually completely absorbable. The time of absorption was dependent on 
the amount of material introduced, the extent of the operative trauma, and the 
quantity of blood present in the gauze. She noted that oxidized cellulose ap- 
peared to have a specific affinity for hemoglobin, absorbing it from solution and 
forming a chemical combination turning the gauze brown. When placed in con- 
tact with whole blood, it rapidly formed a brownish-black gelatinous mass; 
its bulk increased during this process. Its behavior when saturated with whole 
blood accounts for its hemostatic qualities. In her experimental work Frantz 
discovered that the hemorrhage from freely bleeeding lacerations of the kidney, 
liver, and spleen was quickly controlled when the wounds were packed with 
oxidized gauze. 


*Presented at a meeting of the New York Obstetrical Society, March 12, 1946. 

+Both gauze and cotton are now prepared in the research laboratories of the Eastman 
Kodak Company and are sterilized and packaged by Parke Davis and Company, and by John- 
son and Johnson. 
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The implanted material went slowly into solution, being excreted from the 
blood stream, mainly by the kidneys. In addition, some of the material was 
earried away by phagocytes, not as particulate matter, but in solution, causing 
intense basophilic staining of the cytoplasm. No evidence of any significant 
kidney damage due to the passage of the material has been noted. In serous 
and synovial cavities, cysts may form about the gauze; these are thin-walled, 
without evidence of inflammation, -and contain clear fluid. Frantz believes that 
these formations eventually disappear. This material will be referred to as ab- 
sorbable gauze in the balance of this report. 


GAUZE 


Oxidation on Stretchers. 
size originally by thread count) 


\ 


UNTREATED 


Fig. 1. 


With the experimental proof that oxidized gauze was not irritating to 
tissues, was readily absorbed, and possessed remarkable hemostatic qualities, 
the material became available for clinical use in the gynecologic operation rooms 
of the Sloane Hospital for Women in January, 1945. Since this date it has 
been utilized in 30 cases to control hemorrhage from various sites. These cases 
may be classified into several groups, and illustrate the rather wide field in which 
this new hemostatic agent may be conveniently and usefully applied. 


Abdominal Operations (Fifteen Cases) 


1. Absorbable gauze was utilized on nine occasions to control the oozing 
from raw surfaces of the pelvic peritoneum after the liberation and removal of 


adherent inflammatory, endometriotic, or neoplastic adnexal masses. One or 
more squares of gauze were placed against the oozing area and held in place for 
a few minutes. In six cases the oozing promptly ceased, following which the 
abdomen was closed. In two eases bleeding recurred following the release of 
pressure. In order to maintain pressure, plain gauze packing was placed on 
top of the absorbable gauze and led out through the lower angle of the wound. 
On its removal in twenty-four hours, it proved to be only slightly stained with 
blood, and little discharge was present on the abdominal dresssing. In the re- 
maining case drainage was necessary because of an accidental injury to the sig- 
moid. 


Before and After 
(Samples the same 
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2. Absorbable gauze was used to control retroperitoneal bleeding on four 
occasions. In two cases the bleeding arose following the enucleation of intra- 
ligamentous fibroids. In one of these patients the oozing area in the bed of 
the tumor was quickly controlled by the application of gauze and momentary 
pressure. In the other, bleeding recurred when pressure was released, neces- 
sitating the application of steady pressure with plain gauze packing. On the 
removal of this packing in forty-eight hours, little drainage was found on the 
abdominal dressing, and the packing itself was only lightly stained with blood. 
In another case bleeding deep in the bed of an intraligamentous eyst was quickly 
controlled by the application of gauze and momentary pressure. In the remain- 
ing patient profuse bleeding encountered during an attempted resection of the 
presacral nerve was controlled in the same way. 

3. During a laparotomy for secondary abdominal pregnancy profuse bleed- 
ing was encountered when the margin of the placental attachment was acci- 
dentally separated. This was controlled by the application of gauze squares 
and momentary pressure. 

4. Following the completion of a myomectomy, oozing continued from the 
closed incision and from suture holes. This stopped immediately following the 
application of gauze and pressure. 

Comment.—In no instance was there any evidence of recurrence of hemor- 
rhage. The postoperative course of these patients seemed in no way influenced 
by the varying amounts of absorbable gauze left within the abdomen either intra- 
peritoneally or retroperitoneally. 

Two deaths occurred in this group, neither of which could be attributed in 
any way to the use of absorbable gauze. One of these patients died of a severe 
pelvie infection following an injury to the sigmoid; the other, a woman 63 years 
of age, died of shock and cardiac failure after the enucleation of a huge retro- 
peritoneal fibroid. 


Vaginal Operations (Fifteen Cases) 


1. Bleeding occurring at time of or closely related to the operation: ab- 
sorbable gauze was utilized to control bleeding or oozing on seven occasions 
under these circumstances. On four oceasions oozing was noted from closed 
incisions after the completion of a vaginal plastic or amputation of the cervix. 
In three patients plain gauze packing was placed on top of the absorbable gauze 
for its pressure effect. While bleeding ceased in two instances, of the others 
one developed a vaginal hematoma, while the second continued to bleed in spite 
of packing. Her hemorrhage was controlled finally by a complete hysterectomy. 

Comment.—Although both the latter cases could be regarded as failures, 
it seeems obvious that the hemorrhage was not controlled because the gauze was 
not placed, under pressure, in immediate contact with the bleeding vessel.. They 
may therefore be regarded as faulty applications of this new material. Under 
such circumstances, absorbable gauze should be no more effective in controlling 
bleeding than plain packing. 

In another plastic operation, profuse bleeding occurred during the dissec- 
tion of the prevesical faseia. Absorbable gauze was packed against the bleed- 
ing area, immediately controlling the ooze. The fascia was united in the mid- 
line, and the vaginal wall was closed over it. No abnormality occurred during 
the postoperative course, and healing appeared to be perfect on discharge. In 
contrast with the group of cases just considered, this would appear to be the 
proper method to employ with this material in vaginal operations. 

In the remaining patients absorbable gauze with superimposed vaginal 
packing was used to control bleeding from the crater of a carcinomatous cervix, 
and from a biopsy wound which proved difficult to suture. In both instances 
hemorrhage was promptly controlled. 
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2. Secondary hemorrhage from the vagina: (a) Three cases were en- 
countered in which profuse secondary hemorrhage occurred on the fifteenth, 
eighth, and eighth days following the performance of vaginal plastic operations. 
All of them were put under anesthesia and, on examination with a bivalve 
speculum, were found to have areas of disruption in the vault of the vagina. One 
or more squares of absorbable gauze were placed against the areas and held in 
position with plain packing. This promptly controlled the bleeding. The plain 
packing was removed in twenty-four hours. In no instance did any bleeding 
recur. The absorbable gauze was discharged as brownish particles over the 
next seven to ten days. 

Comment.—Previous experience with this type of case has shown that the 
bleeding is not often controlled by ordinary gauze packing and that ligation 
and resuture have been necessary. The exposure necessary for the latter pro- 
cedure has often been detrimental to the recent plastic repair. In all three 
of these cases, on the other hand, bleeding was easily controlled without the 
production of any additional disruption. Observation of these patients later 
on has shown no impairment of the eventual results of their operation. 

(b) In three patients profuse and violent hemorrhage occurred on the 
fourteenth, eleventh, and ninth days after a complete abdominal hysterectomy. 
Examination under anesthesia with a bivalve speculum disclosed that the source 
was a disrupted vaginal vault. One or more squares of gauze were placed 
against these areas and held in position with ordinary vaginal packing. The 
hemorrhage was promptly controlled. The subsequent treatment and course 
was similar to that of cases suffering from secondary hemorrhage following 
vaginal plastic operations. 

Of the remaining patients one had a secondary hemorrhage two days after 
a cauterization of the cervix. Plain gauze packing failed to control this, but 
it promptly stopped when absorbable gauze was placed against the area, plain 
gauze being used to hold it in place. The other had a secondary hemorrhage 
from a biopsy wound of the cervix on the seventh postoperative day. The same 
measures served to control this bleeding. 


Summary 


Experience with absorbable gauze during the past ten months has shown 
that it was frequently useful in controlling bleeding during abdominal gyne- 
eologic operations. It should in no sense replace the careful control of hemor- 
rhage by clamp and ligature. However, when bleeding was difficult to control 
by such methods, either because of its oozing character or because the source 
of hemorrhage was not readily accessible, absorbable gauze was found to have a 
definite place as a hemostatic agent. Its application to the area of bleeding fol- 
lowed by momentary digital pressure was successful in most instances. When, 
in a few eases, hemorrhage recurred following the removal of digital pressure, 
satisfactory results were attained by superimposing ordinary packing. The lat- 
ter material was removed in twenty-four hours with evidence of a minimal 
amount of bleeding in the interim, and no recurrence of bleeding following its 
removal. The early complete removal of plain packing without fear of provok- 
ing fresh hemorrhage was a great advantage. No reaction could be traced to 
the leaving of varying amounts of oxidized gauze within the abdominal or velvie 
cavities. A few unusual applications of it during abdominal operations have 
been mentioned. Undoubtedly others will oceur as experience in the applica- 
tion of this material grows. 


STUDDIFORD: ABSORBABLE GAUZE IN GYNECOLOGIC SURGERY 499 


Absorbable gauze also proved to be of value during vaginal procedures. 
As has been pointed out, it sometimes proved to be ineffective when applied to 
the oozing incision of completed plastic operations. Its inability to control 
such bleeding cannot be regarded as a failure, but as a faulty application. The 
gauze must be placed in direct contact with the bleeding vessels under tempo- 
rary or permanent pressure to cause hemostasis. On the other hand, absorbable 
gauze was used effectively during the course of a plastic operation to check 
oozing not readily controlled by ligature. It was effective in controlling hemor- 
rhage from biopsy wounds and from the erater of a carcinomatous cervix. The 
most valuable application of this material noted in this series of cases was in a 
group exhibiting violent secondary hemorrhage some days after a plastic opera- 
tion, a cervical amputation, or a complete hysterectomy. Absorbable gauze 
placed against the source of hemorrhage and held in position with plain pack- 
ing promptly controlled such hemorrhage. Formerly plain packing usually 
proved ineffective under such circumstances, necessitating ligation of bleeding 
vessels and resuture of the disrupted area under conditions of difficult exposure. 
The use of absorbable gauze in such eases appeared to offer great advantages. 


Conclusions 


1. Absorbable gauze has been utilized in 30 gynecologic patients to control i 
hemorrhage. Among these cases, there was an equal number of abdominal : 
and vaginal procedures. 

2. When properly applied, it was uniformly effective in controlling hemor- 
rhage. 

3. No reaction was observed attributable to the presence of absorbable 
gauze in closed cavities. 

4. It was particularly useful in the control of secondary vaginal hemor- 
rhage. 
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Discussion 


DR. WILLIAM E. STUDDIFORD.—In reply to a question Dr. Studdiford stated 
that absorbable gauze has been packed into the cavity of the uterus of an experimental 
animal through a hysterotomy incision, It was absorbed without any remarkable reaction. 
It has not been packed into the human uterus by the vaginal route. The certainty of 
bacterial contamination, its amorphous character after being in contact with blood and 
serum, and the consequent difficulty in its removal have made such a procedure seem a 
matter connected with considerable risk. 
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RUPTURE OF THE POSTERIOR VAGINA DURING NORMAL COITUS 


RicHaArpD B. NIcHOLLs, M.D., F.A.C.S., Norro.k, VA. 
(From the Department of Gynecology, Norfolk General Hospital) 


HE purpose of this paper is to report an unusual vaginal injury produced 

during normal coitus. 

Mrs. M. G. was first seen in the emergency room of the Norfolk General 
Hospital about 3:00 a.m., Sept. 26, 1945. The history and hospital course are 
as follows: The patient came to Norfolk from a near-by state on the morning 
of September 25 to be with her husband, who was in the Navy. She had not been 
with her husband for six months. The couple had been married two years. The 
patient had been pregnant once, and had been delivered at term of a 7-pound 
baby, eight months before. They met in a hotel late in the afternoon, had inter- 
course, and went out to dinner. They returned to the hotel room and again 
had intercourse. There was no pain; in fact, nothing unusual was experienced 
by either husband or wife. Ten minutes after intercourse, she noticed a dull 
ache in her lower abdomen followed by excessive vaginal hemorrhage. The 
bleeding continued moderately for several hours with passage of clots; it did 
not stop; and when she became faint, she was taken to the Norfolk General 
Hospital. A vaginal examination showed the vagina full of clots; laceration of 
the right posterior wall was felt and seen. The clots were expressed and the 
vagina packed. The patient was in mild shock when she was admitted to the 
hospital. A blood examination showed: hemoglobin 7.8 Gm., 46 per cent; 
red blood cells, 2,500,000; white blood cells, 12,600. She was given a 500-c.c. 
citrated blood transfusion and taken to the operating room. 

Operation—The vaginal packing was removed. Examination showed a 
normal multiparous introitus, slightly relaxed vaginal vault, the uterus low, 
of normal size, and in a mid-position, the cervix showed a small healed bilateral 
laceration. To the right of the cervix was a clot-filled laceration extending 
through the vaginal wall. The laceration was 2 inches in length, extending 
from before backward and located in the right fornix. The laceration had pene- 
trated the entire thickness of the vaginal wall, severed a small branch of the 
uterine artery near the cervix, and had exposed the loose areolar tissue between 
the vaginal wall and the cul-de-sac peritoneum. The peritoneal cavity had not 
been penetrated. The entire lacerated area was cleared of clots, and the spurt- 
ing artery near the cervix was suture ligated with No. 2 chromic catgut. The 
area was irrigated with tincture of merthiolate and the open laceration was filled 
with sulfanilamide powder. The laceration was then closed with eight inter- 
rupted No. 2 chromic catgut sutures. 

Postoperatively, the patient’s course was uneventful. Penicillin, 20,000 
units every four hours, and sulfadiazine, 1 Gm. every four hours, were given 
for three days. Two days after operation, hemoglobin was 9.2 Gm., 54 per cent; 
red blood cells, 3,350,000; white blood cells, 6,000. The temperature rose to 
101.8° F. on the day after operation, followed by a nonmorbid course during 
the remaining six days in the hospital. Subsequent examination on Oct. 31, 
1945, in the office revealed a well-healed laceration, and the patient had no com- 
plaints. 
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SIMPLIFIED APPARATUS FOR INSUFFLATION OF THE TUBES WITH 
CARBON DIOXIDE : 


JOSEPH T. SmitH, M.D., Boston, Mass. 
(From the Joseph H. Pratt Diagnostic Hospital) 


ly THE work of the Bingham Associates Fund designed to help physicians 
and hospitals in small communities, it is the constant effort to discover and 
develop methods of performing modern diagnostic tests in the simplest and 
cheapest manner possible consistent with the highest standards of safety and ac- 


curacy. 


_. Fig. 1—Tube insufflation Apparatus. (1) Flask for sodium bicarbonate; (2) funnel for 
acid; (3) manometer; (4) Jacoby insufflation cannula; (5) stopcock; (6) cervical tip of cannula; 
(7) clamp; (8) ‘‘T’”’ connection; (9) 30 ¢.c. syringe. 


A case in illustration is the Rubin test for patency of the Fallopian tubes. It 
is illogical to require a patient who would benefit from such a test to have to 
go to the expense and waste of time required for a trip to one of the larger med- 
ical centers, with hospitalization there. Yet the small rural hospital and the 
country doctor are not usually equipped with elaborate apparatus for the mak- 
ing of such a test. So, some years ago, we were interested in the syringe and 
cannula suggested by Dr. Jacoby.’* This device works simply and well; and 
seemed ideal for the physician who wished to perform only a few such tests a 
year. Jacoby’s suction curette? could be used with the same syringe, thus giv- 
ing a doctor valuable diagnostic equipment for a small outlay. 


*Manufactured by Becton, Dickinson & Co. 
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However, Moensch, in 1927, had reported a death from air embolism fol- 
lowing the insufflation of the tubes with atmospheric air. Other cases have been 
recorded, as noted by W. F. Finn.* The use of carbon dioxide to avoid this 
danger demanded more elaborate equipment, and the availability of the gas in 
tanks. This complication seemed to make Jacoby’s simple apparatus disap- 
proved. 

In an effort to overcome this objection, a suction flask (1, in Fig. 1) has 
been cut into the tube from the cannula (4) to the manometer (3). In this flask 
is placed a heaping tablespoonful of sodium bicarbonate. A separation funnel 
(2) is attached to the mouth of the flask through a rubber cork. In this funnel 
is placed citric acid; about 10 per cenit. The flask should hold about 
600 ¢.c.; and the funnel has a capacity of 200 c.c. By means of the stopeock 
(5) at the base of the funnel, the acid is dripped upon the sodium bicarbonate. 
When the air has been displaced from the whole system, carbon dioxide may be 
proved to be coming from the cannula tip (6) by immersing that in a small glass 
containing lime water, and noting the milky reaction. With the finger closing 
the cannula tip, the piston of the syringe is drawn out slowly, filling the barrel 
with carbon dioxide from the flask. It will be noted that the acid in the funnel 
acts as a valve to prevent too much pressure of carbon dioxide forming in the 
flask. With the finger over the hole in the end of the cannula, bubbles of carbon 
dioxide pass upward through the funnel. Never allow the funnel to become en- 
tirely empty. In pulling out the piston to fill the syringe, it is important to go 
just fast enough to prevent the rise of these bubbles in the funnel and not fast 
enough to run any risk of drawing atmospheric air into the system. A sterile 
clamp is now snapped on the side tube (7) leading from the flask to the ‘‘T”’ 
tube (8) which connects with both manometer and cannula. The tip of the 
cannula is now placed in the cervical os and the test is carried out as directed 
by Jacoby. Of course, the pressure that does the test is obtained by gently 
pushing in the piston of the 30 ¢.c. syringe (9). Meanwhile, carbon dioxide still 
forming in the flask simply bubbles off through the remaining acid in the funnel. 
By removing the clamp and repeating the filling of the syringe, the test may be 
tried again. 

This method may be used in connection with a simple small-sized female 
catheter made of metal, and carrying a cone-shaped rubber sleeve near the tip. 
Such an outfit is much less convenient; but might be employed if the Jacoby 
cannula is not available. Also, the technique may be varied by placing Seidlitz 
powder (sodium bicarbonate and tartaric acid) in the flask and dripping simple 
water from the funnel. However, in this method, it seems less easy to control 
the rate of generation of the carbon dioxide. 


Summary 


A simple apparatus for the insufflation of the Fallopian tubes is described. 
Carbon dioxide for the test is generated, thus eliminating the need for tanks or 
other source for the gas. 
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A NEW INTRODUCER AND CANNULA FOR OBSTETRIC AND 
SURGICAL CASES SUITABLE FOR CAUDAL ANALGESIA 


J. Roy Compton, M.D., St. Louis, Mo. 


aca modifications of the Hingson and Edward procedure for con- 
tinuous caudal analgesia and anesthesia have been reported since the pub- 
lication of their methods in 1942. Prominent among these variations has been 
the use of the 13-gauge spinal needle for reaching the caudal canal, followed 
by inserting an ureteral catheter through the needle into the canal. 


In the March 1, 1944, issue of the Journal of Missouri State Medical Asso- 
ciation, I deseribed a procedure employing the Hingson needle. This procedure, 
termed ‘‘The Original Pressure Point Technie for Insertion of the Caudal 
Needle,’’ was highly successful. Following publication of this article, and as a 
result of experimentation, I perfected an introdueer and cannula of a new design 
which made the pressure point technique still more effective. The new type of 
introducer and cannula is shown in Fig. 1. 


Fig. 1. 


The Compton caudal introducer is a semicircular introducer with an easy- 
to-grasp handle, is 13 gauge, 21% inches long, made of stainless steel, with a short 
bevel to carry the Compton cannula or a No. 6 ureteral catheter. The Compton 
caudal cannula is a No. 5 French cannula, 2144 inches long, made of stainless 
steel, with a round end and bilateral fenestra. With short tubing and adapter, 
the overall measurement is five inches. 
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I believe that the following are the advantages of the new introducer and 
cannula: 


1. The instruments are extremely simple to use. Even the operator having 
limited experience in continuous caudal analgesia finds them easy and convenient 
to handle. 

2. There is a definite lessening of the possibility of infection. 

3. There is less possibility of piercing the rectum, vagina, and the unborn 
infant. 

4. The introducer makes a semicircular door opening in the skin and sub- 
cutaneous tissues, which acts on the same principle as the double-hinged door; 
and is pushed open by inserting the cannula, chsed by withdrawing it, and 
sealed by the serosanguineous fluid. 

5. The cannula is less likely to pierce the dural sae than the ordinary needle 
or catheter with a stilet. 

6. The possibility of breaking the cannula is almost nil. It is made of 
annealed stainless steel. Furthermore, the round pointed cannula cannot be- 
come imbedded in any tissue. 

7. In 95 per cent of all cases, the sacral canal is easily located and caudal 
analgesia administered successfully. 


6122 PAGE BOULEVARD 


AIR CYSTOSCOPE WITH A UNIVERSAL HANDLE AND 
EXTERNAL LIGHT* 


BENJAMIN LEFF, M.D., PHILADELPHIA, Pa. 
(From the Department of Gynecology, Mount Sinai Hospital) 
HE light in this scope is attached to the handle outside of the bladder. It 


is derived from a flashlight bulb and is reflected into. the viseus through the 
eystoscopic tube by means of a ground lens. A small adapter, for the eord 


Fig. 1.—(1) Proctoscope attachment; (2) cystoscope attachment; (3) universal handle; 
(4) light carrier. 
Fig. 2.—Assembled cystoscope (obturator removed). 


terminals, inserted into the socket of a flashlight battery eliminates the necessity 
for a rheostat. In addition, this scope has a universal handle. Tubes for exam- 
ining other body cavities may be made and used interchangeably with this 
handle.: 

1930 CHESTNUT STREET 

*This instrument was assembled by the Martin Medical Company of Philadelphia from 
parts made by the National Electric Instrument Company of Long Island, New York. 
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RETENTION CATHETER 


WiuiaM T. KenNeEpy, M.B. (Tor.), L.M.C.C., F.A.C.S., New York, N. Y. 
(From the Clinic of Woman’s Hospital) 


ANY ‘gynecologists would use a retention catheter following plastic oper- 
ations, providing the catheter would satisfy certain rigid requirements, 
among them that: (1) The patient must be almost unaware of its presence; 


Fig. 1.—TIllustration of the assembly of the catheter, holder, iodoform gauze, and con- 
necting tube, before and after placement. C. = Catheter (vitallium). H. = Holder (vital- 
lium. C.T. = Connecting tube, rubber. I.G. = Iodoform gauze. V. = Vagina. U. Urethra. 


E.M¥ye 


Fig. 2.—Illustration of a patient on the bed to show how the catheter should be placed. 
©.T. = Connecting tube, rubber. P. = Pin to keep the end of the connecting tube in the middle 
of the bed. This allows the patient free movement without traction on the catheter. G = 
Glass connecting tube. B. = Bottle into which urine runs. 
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(2) the skin of the mons, the labiae, and the perineum and the skin of the 
legs must remain clean; (3) there must be no traction in any direction on the 
labiae; (4) the patient must be able to have normal bed locomotion without 
disturbing the catheter; (5) the catheter must keep constantly clean for sev- 
eral days and not require any routine irrigation; (6) there must be no need 
to change or replace the catheter; (7) the catheter must absolutely abolish 
all need of catheterization, and (8) exasperating and discouraging complica- 
tions after operation caused by frequent passing of an ordinary catheter are 
less apt to oceur. 

The author presents such a catheter* made of vitallium, the nonelectro- 
active nonirritating alloy which has been used in human tissue without 
any evidence of corrosion. The author has used this catheter for more than 
three years and has never had one corrode or become stopped. Should evi- 
dence of cystitis, trigonitis, ete., be manifest, the tube may be separated at the 
glass-connecting tube and the bladder irrigated without removing the catheter. 
Bleeding should be stopped from vaginal incisions following extensive plastic 
vaginal operations, fistula operations, and operations for incontinence. If.the 
holder is then inserted and loosely packed with iodoform gauze, the gauze will 
remain uncontaminated for a week or more. The average length of time the 
author leaves the catheter in is seven to ten days. It can easily be removed 
and will retain the same glossy metallic surface. The incisions, which have been 
undisturbed during the time the catheter has been in place, will have quite firmly 
united and there will have been no trauma to urethra or bladder, even by the 
retention catheter. 


930 PARK AVENUE 


*This catheter and holder can be obtained from the Austenal Laboratories, 224 East 
39th St., New York. 
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SEE-SAW RESUSCITATOR FOR THE TREATMENT OF ASPHYXIA 
IN THE NEWBORN 


RosBert 8S. M.D., Westapury, Lone ISLAND, AND JOSHUA Davies, M.D., 
New York, N. Y. 


OME months ago, when one of us was confronted with a case of asphyxia in 
a premature infant weighing approximately 4 pounds, the various available 
means for resuscitation were discarded for the following reasons: (1) Me- 
chanical respirator—the use of this would expose the small child to chilling, and 


Big. 


trauma might follow the initial application of the respirator. (2) Mouth to 
mouth insufflation—because of the possibility of pulmonary infection in the 
immature child. 

Therefore, the see-saw method, described by Frank C. Eve, in the Journal 
of the American Medical Association, 124: 964, 1944, was used. In this method 
the position of the body is alternated frequently by rocking on a trestle, so as 
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to allow the weight of the liver and abdominal contents to drop downward, and 
thus pull air into the lungs when the head is raised and the feet lowered; and 
the reverse to take place, causing expulsion of air from the lungs when the head 
is lowered and the feet raised. 

The child’s head was lowered, and immediately the familiar thick mucous 
plug was expelled through the child’s nostrils. Alternate rocking of the child 
transferred and removed the weight of the abdominal viscera to the diaphragm, 
and thereby established a nontraumatie pulmonary ventilation. 

The apparatus pictured in the illustration consists of a lucite box, opened 
at the top and sealed at the edges and the bottom, resting on a platform which 
has a fixed level at one end, and at the other end is attached to a rod connected 
to an electric motor, placed in the bottom of the cabinet that raises and lowers 
that end of the box a given number of times per minute. This can be altered 
from the usual rate of forty per minute by a simple change of a lever arm on 
the motor. The lucite box which is shown in the illustration, without the usual 
baby’s mattress in place, is shatterproof, and has sufficient depth to permit the 
flooding of it with oxygen through the opened end of the box, and to take ad- 
vantage of the fact that the increased molecular weight of oxygen over that of 
atmospheric air will have the concentration of oxygen down close to the baby. 
Furthermore, it is permissible to make any necessary examinations on the baby, 
or carry out the further aspiration of mucus, or the use of stimulants through 
the opened top. Heat can be supplied from electric blanket or hot water bag. 
It is advisable to aspirate as much mucus as possible with the first lowering 
of the baby’s head before the head is elevated, which tends naturally to make 
the baby aspirate the mucus itself. 
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Special Article 


GOVERNMENT SPONSORSHIP OF A MATERNITY PROGRAM IN 
WARTIME 


Can It Be Successfully Perpetuated in Peacetime? 


Capt. PHINEAS BERNSTEIN, Compr. FERDINAND J. SCHOENECK, AND 
Lr. Compr. Herbert ZERNER, M.C., USNR 
(From the United States Naval Hospital, Newport, Rhode Island) 


HIS report of 500 consecutive pregnancies may have special significance at 

this time, since it presents facts and impressions of a Maternity Clinic under 
government control in medicine. All statistics and opinions contained herein 
pertain to the Family Clinie of the United States Naval Hospital at Newport, 
Rhode Island, during the years from 1941 to 1944. 

Patients were hospitalized at the Newport Hospital (civilian), since fa- 
cilities for the care of dependents were not available at this naval activity. 
Professional care, however, was rendered exclusively by Naval Medical Officers, 
all of whom were formerly civilian physicians. 

Excellence of maternity care and maximum protection for the parturients 
were attained through the close cooperation of the clinie’s qualified obstetricians 
with a group of specialists on duty at the Naval Hospital proper. The assistance 
rendered by this latter group proved indispensable for the proper treatment of 
many nonobstetriec complications. The extended hospitalization and increase in 
medical attention required for these complications assumed a striking signifi- 
eance, since they radically altered our generally accepted concept of maternity 
cost. 

Since all aspects of a government maternity program, in its essentia] strue- 
ture, have been experienced, conclusions which may be of value in considering 
the problem of government medicine may be clearly set forth. A brief discus- 
sion and presentation of carefully collected data seems warranted. 

For purposes of analysis, the program as carried out will be considered in 
two categories, namely, (1) obstetric care and (2) economic aspects. 


Obstetric Care 


Prenatal, natal, and postnatal care were rendered in accordance with the 
maximum standards as adopted by eminent and authoritative modern obstetric 
centers. All patients received routine lung x-rays and, when necessary, roent- 
gen films (36.4 per cent) were employed for pelvimetry. A complete laboratory 
eheekup, including Rh factor determination, was performed on each patient. 
Especially emphasized was history taking and diagnosis of presentation and 
position of the fetus during the six weeks before the onset of the expected labor. 
Care during labor and delivery was on a level with that established in recognized 
obstetric organizations. The majority of cases were delivered by diplomates of 
the American Board of Obstetrics and Gynecology and, in instances where pa- 
tients were not delivered by qualified specialists, a very close supervision sup- 
plemented by teaching of the younger staff physicians was rendered by these 
specialists. 
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TABLE I. STATISTICS IN 500 CONSECUTIVE DELIVERIES 


Vaginal deliveries j 97.2% 
Cesarean sections (5 secondary sections) 2.8% 
Forceps deliveries 61.4% 
prophylactic 263 52.6% 
extractions 44 8.8% 
Episiotomies 77.6% 
Maternal mortality 0 
Maternal morbidity 3.2% 


Fetal mortality (gross) 5.7% 


The excellent results obtained reflect the merits of scientific obstetric care 
and modern methods. Table I presents a record of clinical facts which, in our 
opinion, speaks for itself. 


Economic Aspects 


To determine the general economic picture as applied to this clinic, a quan- 
titative study of several elements of the program was necessary. These included 
the determination of the number of days of hospitalization, number of medical 
visits, obstetric, medical, and surgical consultations, and the complications of 
pregnancy. The attitude of physicians as well as the patient was also examined 
in pertinent detail. Additional features, such as social service, financial aid, and 
home aid and nursing are discussed. 

There were 4,529 prenatal visits made by 500 patients. Many were seen 
for comparatively short periods since their husbands’ ‘‘orders’’ required mov- 
ing from one station to another. Table II indicates the statistical record of all 
prepartum clinie visits. 


TABLE II. PRENATAL ATTENDANCE OF 500 PATIENTS 


NO. OF VISITS | NO. OF PATIENTS | TOTAL 


12 101 1212 
11 88 968 
10 78 780 
9 75 675 
8 39 312 
7 41 287 
6 18 108 
5 22 110 
4 5 20 
3 
2 
1 
0 


14 42 
6 12 

3 3 
10 0 
500 4529 


In order to aseertain the total number of medical visits required for the 
complete care of these patients, the following statistics were prepared: Table 
III presents an over-all quantitative analysis of the care furnished by all phy- 
sicians in attendance, and includes visits made by obstetric, medical, and surgical 
specialists, as well as other medical staff members, for both mother and baby. 

The average of 28.9 physicians’ visits per patient represents all medical 
ealls made. On the basis of the customary ten-day postpartum hospitalization 
period, the 500 parturients and the 490 viable infants required 9,900 hospital 
days. The complications which occurred actually increased this normal hospital- 
ization period 41.0 per cent. It should be noted that nursery visits are recorded 
individually and separately from calls made upon mothers, since the newborn 
were under supervision of a medical officer assigned as a pediatrician. Also 
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TABLE III. -REcorD oF ALL MEDICAL VISTIS IN 500 PATIENTS AND NEWBORN 


AVERAGE 
PER PATIENT 


. Prenatal visits (Table IT) ‘ 9.06 
. Hospital delivery visits (500 cases) 1.00 
. Hospital postpartum visits 10 days for 500 mothers and ; 10.0 
490 infants 
. Consultants visits, nonobstetric medical and surgical con- : 0.10 
sultations only (Table IV) 
. Additional hospital visits by clinic staff for complications, »45 4.50 
after usual 10-day period (Table IV) 
a. Maternal (Table IV a) 2984 - 5.92 ea. 
(Table IV b) 1466 - 3.20 ea. 
b, Infants Total 4450—91% visits per patient 
Home visits made during pregnancy 0.24 
g. Clinic visits for postpartum checkups one per month for 2,000 4,00 
4 months 


Grand. total 21,599 28.90 


included are the prenatal and postnatal visits for eight (1.6 per cent) tubereular 
patients (diagnosed by routine chest films) who actually were visited by at- 
tending physicians at the Wallum Lake Tuberculosis Sanatorium, where they 
were hospitalized prior to and after delivery. The increment of both medical 
visits and hospital bed days for the treatment of these eight tubercular patients 
was preponderantly large. 

Table IV indicates not only the diseases complicating the pregnancy and 
neonatal periods, but also the hospitalization and the professional visit increase 
incidental to them. The textbook variety of diseases, so strikingly paralleled 
by this group of complications, implies the valid and foreeful admonition that 
an obstetrician and gynecologist, no matter how well trained, must depend on 
the advice of medical and surgical specialists if the patient is to receive adequate 
advice and treatment. 

Sixty-nine (13.8 per cent) of the mothers were hospitalized for the more 
serious of 421 ailments noted in Table IV; their treatment required an additional 
2,984 hospital days, or an equivalent of 60 per cent of the usual lying-in period 
for 500 normal parturients. Similarly, the 43 complications of the newborn 
babies required 1,466 extra hospital days, an increment of 30 per cent over the 
in-hospital period ordinarily required for 490 viable infants. These complica- 
tions, furthermore, increased the medical visits of both staff members and 
specialists by 4,552 calls (21 per cent). 

The obstetric costs, based on conclusions drawn from this data (Table IV), 
must therefore include an increase per capita of six days for the maternal hos- 
pitalization, and of three days for that of the newborn. Combined, these repre- 
sent an over-all increase of 45 per cent in the basic obstetric cost. In addition 
to this, these complications increased the potential professional cost by 21 
per cent. 

While 80 per cent (362) of all maternal and newborn complications could 
be satisfactorily treated by the clinic staff, the remaining 20 per cent (102) re- 
quired the services of numerous specialists. These included medical, surgical, 
eye, ear, nose and throat, skin, lung, and x-ray specialists, as well as neurologists, 
cardiologists, urologists, psychiatrists, orthopedists, and pathologists. In all, 
102 nonobstetric consultations were made (Table IV). It is our confirmed 
opinion that a staff of this character constituted a definite safety factor for. the 
large number of patients cared for in this clinic. 

Although not referred to in Table IV, there were numerous obstetric com- 
plications which necessitated specialized attention, but the postpartum. hospital- 
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TABLE IV. DISEASES AND CONDITIONS FOUND IN 500 MOTHERS AND NEWBORN 
(Number, Consultations, Number Hospitalized and Total Hospital Days) 


cD 


HOSPITAL DAYS 
HOSPITAL DAYS 


TOTAL 


DISEASE OR CONDITION 


A. Maternal 


Hypertension without toxemia 3 

Hypertension with toxemia (vertigo, edema, tachycardia, 15 
negative urine) 

Phlebitis, femoral (2), saphenous (1) 15 

Diabetes mellitus 5 

Syphilis; treated with penicillin, and mapharsen and bis- 7 
muth 

Asthma 8 

Preeclampsia; nephritis, hypertension, tachycardia 40 

Thyrotoxicosis 21 

Virus pneumonia 22 

Malnutrition 10 

Duodenal ulcer, active 19 

Catarrhal jaundice 24 

Pulmonary embolism 43 

Decompensated rheumatic heart disease 28 

Active rheumatic fever; gallop rhythm 36 

Yompensated heart disease;. inactive (3 rheumatic, 1 90 
congenital ) 

Tachycardia persistens 12 

Active pulmonary tuberculosis, sanatorium care 270 

Upper respiratory infections, acute type 5 

Myositis, sprains, sacroiliac, lumbar, cervical, extremities 8 

Sciatica 

Psychosis (2 postpartum: 1 manic depressive) 

Colitis, fistula 

Unilateral kidney (postoperative status) 

Ichthyosis 

Mild convulsions postpartum; 1 toxemia; 1 unknown eti- 
ology 

Internal strabismus; surgical correction 

Inguinal herniorrhaphy 

Nausea, vomiting—first trimester 

Extremity edema, severe 

Pregnancy anemia 

Uterine retroversion, symptomatic; first trimester 

Obesity 

Habitual abortion 

Trichomonas vaginalis 

Acute pyelitis; 1 bilateral 

Gonorrheal cervicitis, bartholinitis, urethritis; penicillin 
cure 

Acute tonsillar abscess 

Oophorectomy; twisted dermoid cyst 

Uterine fibroids: 1 degeneration, conservative treatment 

Measles 

Chronie alcoholism 


NUMBER 
CONSULTATION 
CONSULTANT 
NUMBER 
HOSPITALI 


cro 
bo noe 


Ole DD DD 


bo 


Ortho 
Ortho 
Npsy 
Proct 
Urol 
Skin 
Neuro 


1 
8 
2 
4 
I 
2 
] 
1 
1 
2 


OH ONE NH OH 


~ 


Eye 
Surg 


bo 


~ 


bo 


DRO 


te 
to 


B. Fetal 
Congenital laryngeal stridor 
Premature babies between 3 and 4 pounds 
Premature babies between 4 and 5 pounds 
Congenital cardiac anomalies 
Congenital duodenal stricture 
Enlarged thymus 
Hydrocephalus, spina bifida 


Grand total: Maternal and fetal complications 


> 
1 3 
30 
45 
10 
35 
120 
21 
22 4 
10 
38 
24 
43 
140 
36 
0 
Heart 12. 
Lung 2,160 
16 
2 
0 
0 
4 
0 
2 2 
1 1 F 
91 
58 
53 0 — } 
19 — 
18 
14 
12 
0 — 
0 
o— 
85 6 
1 ENT 1 120 120 
8 39 312 
1 Ow 18 18 324 i 
6 Heart 6 25 270 
6 X-ray 6 20 120 
2 X-ray 2 10 +920 
2 Neuro 2 150 300 5 
17 43 1,466 ; 
4 102 12. 4,450 ; 
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ization, requirements for these were not materially increased. These included 
three placenta previas, one abruptio placenta, one brow presentation, several 
toxemias of pregnancy (one, a breech presentation), four instances of cephalo- 
pelvic disproportion delivered by cesarean section after trials of labor, five in- 
stances of postpartum hemorrhage, and four retained placentas. Several major 
surgical procedures were also necessary for acute abdominal conditions which 
occurred during pregnancy. 

The program, in addition to the medical care outlined, included many other 
features, which, in our considered judgment, were essential to its success. These, 
we submit, must be continued if a complete and satisfactory program is to be 
maintained during peacetime. The Emergency Maternity and Infant Care 
Program of the Federal Government defrayed the costs of war hospitalization 
in 58 per cent of our cases; the remaining 42 per cent pdid their own hospital 
bills. All other care and service was rendered without charge. 

The Emergency Maternal and Infant Care plan functioned smoothly under 
a special Rhode Island State Agency. However, several criticisms of this plan 
will be discussed. Applications for this service were prepared and investigated 
by the local Social Service nurses, or the Navy Relief Society representatives. 

Further assistance was rendered by the Navy Relief Society and the Ameri- 
ean Red Cross for the varied problems which arose among many of the families 
in the lowest income groups of enlisted personnel. This included financial loans 
and outright gifts, temporary placing of children with responsible guardians, 
children’s playgrounds, donation of clothing and layettes, Red Cross ambulance 
transportation, obtaining proper living. quarters, and many other similar serv- 
ices. 

The Rhode Island State Health Department furnished additional practical 
instructions for both mother and child, which, although overlapping our own 
services in certain respects, were of great assistance. Its specially trained reg- 
istered nurses visited patients in their homes, attended minor medical com- 
plaints, furnished prescribed medications and treatments, and aided in prob- 
lems of child feeding and care, and finally rendered not only nursing, but even 
housework assistance to the postpartum patient in need of help. 

Notwithstanding the satisfactory clinic record of obstetric achievement and 
the excellent service rendered by these supplementary agencies, certain concrete 
and justifiable objections to this government Maternity Service were encountered. 
While it is felt that many of these were due to wartime conditions, some are 
existent in peacetime, and are presented as real and practica! considerations. 

Primary among the criticisms was the patients’ continuously mentioned ob- 
jection to the lack of what is ordinarily termed patient-physician relationship. 
At clinic visits patients were not uniformly seen by the same physician, nor was 
there any assurance that a certain doctor would be responsible for a specific 
delivery. The doubt as to which physician would actually perform delivery 
created a profound sense of insecurity in the patient’s mind. This sense of 
insecurity was enhanced by the frequent change and occasional dearth of medi- 
eal personnel which resulted in long periods of waiting, crowded clinics, hasty 
interviews, and attendance by new or different medical officers, all of which 
represented further justifiable causes of dissatisfaction. An intense resentment 
was generally expressed and obviously manifested toward ward hospitalization 
because of the attendant lack of privacy, disturbed rest, and impersonal nursing 
care. These complaints often resulted in insistence on private room accommo- 
dations at the patient’s own expense—a grievance of serious import to the low 
income patient. 

The opinion was, furthermore, often expressed that the parturients accepted 
these unsatisfactory conditions since ‘‘most of the specialists were in the 


service. 
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From the physicians’ point of view, it may be stated that, while absolutely 
no interference was ineurred from superior officers in the treatment of patients, 
policy necessitated the constant use of ‘‘proper channels’’ to expedite routine 
matters. Although this proved irksome and time consuming, the medical care 
of the patient was rarely disturbed. ‘‘Paper work,’’ while minimal in this 
Dependents Unit, consumed a fair share of the Medical Officer’s time, and 
preparation of extended and detailed reports often took precedence over actual 
medical duties. 

Of interest and significance with regard to future employment of doctors 
by the government were the responses to a questionnaire submitted to the en- 
tire group of specialists at this activity; it revealed that their peacetime salary 
requirements were four to five times more than the remuneration received for 
their services during the war period. Furthermore, all but one physician were 
unwilling to continue in salaried positions of this type and preferred to return to 
private practice. This attitude toward government employment was decisive. 

Certain additional impressions were gained by the authors which will be 
discussed from the standpoint of perpetuating a similar government program 
in peacetime. Although these are based solely upon observations made at this 
Naval activity, it is nevertheless felt that they are applicable to any government 
controlled group maternity service. Careful analysis and mature consideration 
have revealed the requisites as well as shortcomings which appeared in this 
government maternity program. It is felt that if the necessary conditions are 
fully met, a federal program based on these essentials might be successfully 
maintained. 

While the implications as to the future success in peacetime of a similar 
undertaking of national scope are somewhat dubious in our minds, a review of 
the factors which proved essential to the success of this wartime clinie may 
prove advantageous. 

Of primary importance is the fact that a scientifically adequate maternity 
service can be, and was, rendered under government sponsorship during the war 
in this clinic. The excellence of service was made possible by conditions which 
were largely due to the exigencies of the war period. These may be stated as 
follows: 

1. An over-all medical and nonpolitical control exercised solely by a group 
of physicians; in this instance, the medical officers in charge of the Bureau of 
Medicine and Surgery of the United States Navy. 

2. Complete and immediate supervision by specialists in Obstetrics and 
Gynecology unhindered by any nonmedieal influence. 

3. Cooperation of a large and varied staff of well-trained and qualified 
medical and surgical specialists. 

4. Emphasis on prenatal and parturient care in accord with the highest 
precepts and doctrines of modern and scientific obstetric teaching. 

5. The incorporation of an efficient and human Social Service, Home Aid 
and Nursing, and Financial Aid organizations, which completed the program 
at this activity. 

These were the cardinal elements which, in our opinion, effected excellent 
eare and a smooth and efficient clinical management of the program. The 
perpetuation of such a clinie after the war will be dependent upon these basic 
principles. In addition, the elimination of ward hospitalization, crowded clin- 
ies, impersonal nursing, insecurity of patients caused by doubt as to medical 
attendance at delivery, ete., are essential. The various minor extraneous duties 
imposed upon physicians should be transferred to proper extramedical de- 
partments. The above changes obviously demand increased expenditures, but 
they are absolutely necessary to achieve results compatible with a satisfactory 
service for patients and satisfactory working conditions for physicians. 
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Larger communities throughout the country, while in need, perhaps, of 
financial aid for needy cases, admittedly require no change in the type of high 
caliber obstetric service which is rendered. by civilian organizations. In the 
smaller communities, however, there is a dire need for improvement, and it is 
highly dubious, in our opinion, as to whether a national plan of this kind will 
find it possible to overcome an important and specific problem relating to the 
procurement of specialist staffs for these small communities. In the majority 
of small towns an obstetric, medical, and surgical staff of specialists, similar to 
the one described at this hospital, is without doubt unavailable as a general rule. 
That the success of any maternity group service is dependent upon such a staff 
is a certainty, in our opinion. How the government will solve this vital problem, 
and whether it can be solved, is beyond the scone of this paper. 

A physicians’ and specialists’ salary schedule, much increased over that 
used during the war, and commensurate with medical qualifications and the level 
of earnings in private practice, will add a tremendous financial burden to the 
expenditures already referred to. 

It is imperative that this government project attract high caliber physicians, 
if it is to endure; and it will be impossible to accomplish this without at least 
a fair salary schedule. It is difficult to comprehend how obstetric service of the 
high quality rendered by this elinie will be continued, when one reflects the 
most recent example of government medical compensation, namely the low 
standard of professional obstetric fees set forth by the E.M.I.C. for maternity 
care. Excellent obstetric care cannot possibly be rendered at this low com- 
pensation level. 

In order that efficient and scientific obstetric care be continued, the govern- 
ment subsidized system would be obliged to absorb well-trained physicians from 
civilian medical centers. The present high type of medical education and re- 
search must therefore be partially subsidized but not interfered with. 

Experience, and a review of past government performance, would seem to 
indicate clearly that any government subsidized enterprise cannot exist without 
political interference, and it is difficult to visualize a federal maternity program 
that will prove the exception. 

We repeat that good obstetrics ean and has been practiced in the maternity 
elinie of the Newport Naval Hospital under government sponsorship. 

If a maternity program of national scope is to be launched and perpetuated, 
we submit on the basis of experience gained in this government clinic, that it 
must of necessity employ all the cardinal principles, and eliminate all of the 
shortcomings recorded above. The smaller communities must share its benefits 
since here especially does the need exist for better obstetrics. The stupendous 
financial responsibility imposed by a high-grade maternity service, as well as the 
widespread benefits toward the national health, must be presented to the nation. 

Any political attempt to advance this program, which obscures the simple 
but costly requirements that, in our experience, have proved to be both neces- 
sary and equable for all concerned, would be manifestly misleading. Unless 
such a program is presented in its true light, is thoroughly understood, and 
willingly aecepted, it would, in our considered opinion, soon fall into general 
disrepute and finally into complete disuse. 


Department of Reviews and Abstracts 


Review of New Books 


Gynecology and Obstetrics 


The third edition of the Synopsis of Gynecology! based on the textbook, Diseases of 
Women by the two Crossens, has appeared. This is the third edition since 1932. The book, 
like previous editions, contains a tremendous amount of information in very compact format, 
with quite a number of illustrations and plates. I notice that in this revision no mention of 
penicillin for the treatment of gonorrhea is made. This book is of value both as a review for 
students and as a handy reference for busy practitioners. 

R. T. FRANK. 


The ninth edition of Bourne’s Synopsis of Obstetrics and Gynaecology,? since 1913, 
maintains the same object, namely, as a rapid review for passing qualifying examinations. 
It, likewise, is of real use to the busy practitioner. 

The newer methods of therapy for functional troubles, as well as the use of the sul- 
fonamides and penicillin for the treatment of gonorrhea, etc., are included. The footnote 
illustrations in line drawing are numerous and instructive. The book contains a huge number 


of facts within a small compass. 
R. T. FRANK. 


The 1945 Yearbook of Obstetrics and Gynecology, edited by J. P. Greenhill, offers 
a quick and convenient résumé of the world’s literature of the two specialties. As in the past, 
the personal comments of the editor regarding particular topics or individual papers lend much 


interest to the book. 
PHILIP F. WILLIAMS 


The third edition of Gynecologic Nursing by Crossen and Hoffert follows closely the 
curriculum advised by the National League of Nursing Education. In the revision, the au- 
thors have noted the recent advancements of endocrinology, treatment of infection, prepara- 
tion for operation and postoperative care, and the psychological factors involved in the sub- 


1§ynopsis of Gynecology. Based on the Textbook Diseases of Women. By Harry Stur- 
geon Crossen, M.D., F.A.C.S., Professor Emeritus of Clinical Gynecology, Washington Univer- 
sity School of Medicine; Consulting Gynecologist to the Barnes Hospital, St. Louis Maternity 
Hospital, and St. Luke’s Hospital; Fellow of the American Gynecological Society and_ the 
Central Association of Obstetricians and Gynecologists, and Robert James_Crossen, M.D., 
F.A.C.S., Assistant Professor Clinical Gynecology and Obstetrics, Washington University School 
of Medicine; Assistant Gynecologist and Obstetrician to the Barnes Hospital and the St. Louis 
Maternity Hospital; Gynecologist to St. Luke’s Hospital and to DePaul Hospital: Fellow of the 
Central Association of Obstetricians and Gynecologists. Third Edition. 253 pages. The C. V. 
Mosby Company, St. Louis, 1946. 

*Synopsis of Obstetrics and Gynaecology. By Aleck W. Bourne, M.A., M.B., B.Ch. 
(Camb.), F.R.C.S. (Eng.), F.R.C.O.G., Consulting Obstetric Surgeon, Queen Charlotte’s Hos- 
pital, London: Obstetric Surgeon, St. Mary’s Hospital, London; Consulting Surgeon, Samaritan 
Hospital for Women; Examiner in University of Cambridge; formerly Examiner to Central 
Midwives Board, and Conjoint Board of England. Ninth Edition, fully revised with numerous 
diagrams. 500 pages. Williams and Wilkins Co., Baltimore, Md. A William Wood Book. 1945. 

8The 1945 Yearbook of Obstetrics and Gynecology. Edited by J. P. Greenhill, Professor of 
Gynecology, Cook County Graduate School of Medicine. 563 pages, 114 illustrations. The Year 
Book Publishers, Incorporated. 304 South Dearborn Street, Chicago, Illinois. 1946. 

‘Gynecologic Nursing. By Robert James Crossen, Assistant Professor of Clinical Gyne- 
cology and Obstetrics, Washington University School of Medicine, St. Louis, and Frances W. 
Hoffert, Instructor, University of Minnesota School of Nursing, Minneapolis, Minnesota. Third 
Edition. 248 pages, 194 illustrations. The C. V. Mosby Company, St. Louis, 1946. 
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ject. The book is well illustrated, particularly on the section on operative technique and 
postoperative care. The completeness of the book is noted in a discussion on the social and 
economic conditions effecting this phase of medicine, which includes a section on the function 
of the medical social worker, and her part in the problems of Gynecologic Nursing. 

PHILIP F, WILLIAMS 


Van Ravensteyn has published a doctoral thesis from the University of Utrecht, con- 
taining studies on follicle ripening.5 In the true doctoral fashion, he starts his bibliography 
with Hippocrates, and ends with Regnier de Graaf. 

The book contains a careful study of the development of the ovarian follicle, influenced 
considerably by the work of Moricard. Besides the histologic data, he has investigated the 
vitamin C content of the follicular cells in the preovulatory phase. He concludes with 
reports on war amenorrhea. . 

R. T, FRANK. 


This monograph® deals with the iron metabolism of mother and child during pregnancy. 
The hemoglobin of the serum is elevated during pregnancy over that of the nonpregnant 
average, drops abruptly after labor, but within one week reaches the nonpregnant norm. The 
placenta acts as a supplementary spleen. This accounts for the increased hemolysis in preg- 
nancy. Iron can traverse the placental barrier. The fetus’ serum has a higher iron content 
than that of the mother. In the newborn, there always is a hyperbilirubinemia (indirect). 
If there is a reduction in blood volume, according to the author, jaundice develops. 

R. T. FRANK. 


The second edition of Barbosa’s Practical Obstetrics? which, in 1940, was given the 
Mme. Durocher’s prize, has appeared after an interval of four years. This is a very detailed, 
simple description of every phase of obstetrics, normal as well as pathologic. The exposition 
is very sequential and paragraphed in such a fashion as to be striking to the student or ob- 
stetrician. There are numerous illustrations, mostly schematic, simple, but very expressive. 
The additional new illustrations and the revision have brought the book fully up to date. 

R. T. FRANK. 


Human Embryology by Patten’ is designed for the medical student and practitioner. 
The text aims to show the great practical importance that a knowledge of embryology plays 
in everyday medicine. The continuity of development, sequence, and significance are 
featured. The hormonal eycle, its change during pregnancy, and the consequent phenomena 
are described. False implantation, placenta previa, monsters, teratology, achondroplasia are 
some of the subjects introduced. This method of treatment keeps up interest and aids in 
remembering facts. 


‘Studies Over de Follikelrijping. Histologisch onderzoek over de follikel van de Graaf in 
de praeovulatiephase, klinisch onderzoek over de oorlogsamenorrhoe te ’s Gravenhage in 1944 en 
1945, met een inleiding over de geschiedenis van het onderzoek van de follikel van de Graaf. 
Door Theodoor Leopold Willem Van Ravesteyn, Arts, Geboren Te Eerbeek. Proefschrift, Ter 
Verkrijging Van Den Graad Van Doctor in de Geneeskunde Aan De Rijksuniversiteit Te Utrecht, 
Op Gezag Van Den Rector Magnificus Dr. J. Boeke, Hoogleeraar In De Faculteit Der Genees- 
kunde, Volgens Besluit Van Den Senaat Der Universiteit Te Verdedigen Tegen De Bedenkingen 
Van De Faculteit Der Geneeskunde Op Dinsdag 5 Maart 1946, Des Namiddags Te 3 Uur, 127 
pages. Eduard Ijdo N. V., Leiden, 1946. 

*Het Ijzermetabolisme Bij Moeder en Kind. Door M. J. Renaer. 159 pages. Uitgeversmij. 
N. V. Standaard-Boekhandel, Antwerpen, Brussel, Gent, Leuven. 1945. 

7Obstetricia Pratica (Laureada pela Academia Nacional de Medicina com o Prémio Mme. 
Durocher de 1940). By Luiz Aguirre Horta Barbosa, Docente livre de Clinica Obstétrica e de 
Clinica Ginecolégica da Faculdade Nacional de Medicina da Universidade do Brasil. Assistente 
da Maternidade Escola. Assistente de Ginecolégia e Obstetricia do Hospital de S. Joiio Batista 
da Lag6éa. Professor do Curso de Enfermagem Obstétrica. Membro da Sociedae de Obstetricia 
e Ginecologia do Brasil, da Associacio Paulista de Medicina e Cirurgia e da Sociedad de 
Obstetricia y Ginecologia de Buenos Aires. 2.% Edicio. 518 pages. Editora Scientifica, Rio de 
Janeiro. 1945. 

_. $Human Embryology. By Bradley M. Patten, Professor of Anatomy in the University of 
Michigan Medical School. 776 pages. With 1,366 drawings and photographs grouped as 446 
illustrations, 53 in color. The Blakiston Company, Philadelphia. 1946. 
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The newest ova—Hertig and Rock—are pictured. The ductless glands as a group, 
irrespective of embryonal development, are described. 


The various systems are described, fully, clearly, as in other texts. The illustrations 
are abundant (1,366, with 53 in color), very well drawn and reproduced. A bibliography 
concludes this very satisfactory textbook. 

R. T. FRANK. 


The present volume, Contributions to Embryology,? from the Carnegie Institution of 
Washington, contains nine contributions. deAllenda, Shorr, and Hartman report the re- 
sults of a comparative study of the vaginal contents of rhesus monkeys and women. These 
studies have revealed a fundamental similarity between the vaginal secretions in the two 
species, during the menstrual cycle and under the influence of exogenous hormones. The 
authors note that the vaginal mucosa of the monkey is thickest at ovulation, whereas the 
human, the epithelium is thickest in the luteal phase. Dr. Streeter contributes another sec- 
tion of his monograph, ‘‘Developmental Horizons in Human Embryos.’’ In the current 
contribution, he discusses groups 13 and 14 of the 25 developmental groups which are to cover 
the first seven weeks of embryonic life according to the state of development. He has discussed 
the characteristics of the external form of embryos belonging to group 13, as well as fixed 
points in various systems in this age group. The period of indentation of the lens plate is 
an outstanding characteristic of group 14. The material for these studies has been con- 
tributed from many sections of the United States; such cooperation should be continued to 
forward this important work of the Institution. 

Hertig and Rock contribute studies of two ova_of the previllous stage having develop- 
mental ages of seven and nine days; and with Heuser of two human embryos showing the 
earliest stages of definitive yoke sac. This material was discovered in surgically removed 
uteri. Wilson contributes the study of a sixteen-day (Rochester) ovum discovered in curet- 
tage material, and Marchetti describes a previllous human ovum, also recovered from a curet- 
tage specimen, This ovum was considered to be about thirteen days old. Corner discusses 
the development, organization, and breakdown of the corpus luteum in the rhesus monkey, 
and describes the appearances revealed by routine histologic methods. He notes that the 
diagnostic signs of the age of the corpus luteum of the monkey apparently can be applied to 
human corpora lutea. Burns contributes two articles on the reactions of the phallus and the 
urinogenital sinus in the oppossum to sex hormones. He shows that estrogenic substances 
have an almost exactly opposite effect on histogenesis of the phallus compared with those pro- 
duced by androgens. The reactions appear to be highly specific. His final contributions 
note the specific manner in which the tissues of the urinogenital sinus responds to treatments 
with androgens, a reaction which closely parallels the experiments described for the phallus. 

PHILIP F, WILLIAMS. 


Miscellaneous 


Physical Chemistry of Cells and Tissues by Hober with collaborators1° is a serious 
and successful attempt to present ‘‘physiology as a branch of physical chemical science 
dealing with life as a physical, though exceedingly complex system, that may be subjected 
to scientific analysis like any other natural object.’’ This is a presentation of the funda- 
mentals and an analysis of the life of a cell by means of the tools of modern physics. In 
their preface the authors acknowledge that there are a great number of unsolved problems. 


The book is far beyond the knowledge of the average physician unless he has had a 
good training in physical chemistry. Starting with the atoms and molecules and defining the 


*Contributions to Embryology. Volume 31, numbers 198 to 206. 175 pages, illustrated, and 
42 color plates. Carnegie Institution of Washington Publication 557. Washington, D. C. 1945. 

10Physical Chemistry of Cells and Tissues. By Rudolf Hoéber, University of Pennsylvania 
School of Medicine, Philadelphia, Pa., with the collaboration of David I. Hitchcock, Yale Univer- 
sity School of Medicine, Laboratory of Physiology, New Haven, Conn.; J. B. Bateman, Mayo 
Clinic, Rochester, Minn.; David R. Goddard, University of Rochester, Biological Laboratories, 
Rochester, N. Y.; Wallace O. Fenn. University of Rochester, School of Medicine and Dentistry, 
Rochester, N. Y. 676 pages. The Blakiston Co., Philadelphia. 1945. 
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various eleetronic and nuclear forces, these are studied in connection with their linkage or dis- 
rupture. Then one ascends at the level-of the greater aggregations, the giant molecules, or- 
ganic chemistry, and further going-up to the colloidal, threadlike and leaflike units which 
form the fibrils and fibers, the films, membranes, and septa throughout living cells. The 
structure of protoplasm, the plasma membrane which is the interphase between living and non- 
living material; the submicroscopic architecture, changes in permeability. One of the main 


phases of the discussion is the myosin in muscles. 
In addition to the senior author, Héber, various sections are taken up by Hitchcock, 


Bateman, Goddard, and Fenn. 
R. T. FRANK. 


Diseases of the Adrenals by Soffer!! is a very compact but complete and thorough 
monograph on all phases of the adrenal gland. There is a short but detailed description of 
the chemical tests used in connection with adrenal diagnosis, particularly the determination 
of the sodium and chlorides in the serum and urine; likewise that of potassium and the assay 
for the male sex hormone and the 17-ketosteroids. The tests are completed by a description 
of the salt tolerance test, the salt deprivation test, and finally, perirenal insufflation. <A 
short but adequate chapter deals with the physiology of the gland, including the effect on 
electrolytes, carbohydrate metabolism, and the secretion of the cortical hormone. The author 
takes up the relationship of the adrenals to all the other glands of internal secretion, a very 
complicated situation; likewise the effect of shock upon the adrenals. 

The pathologic symptomatology and laboratory findings in Addison’s disease are de- 
scribed in great detail, the author having a large clinical material with which to illustrate. 
A separate chapter deals with the treatment of Addison’s disease, a very delicate situation 
which requires experience, laboratory control and minute attention to detail. Personally, 
I predict that the treatment of Addison’s disease will become a specialty much like the 
treatment of diabetes has become. A chapter is devoted to the adreno-genital syndrome, both 
where it is purely functional, and where it is due to hyperplasia and malignant tumors. The 
very varied clinical manifestations are gone into in detail, including the effect on carbohy- 
drate metabolism. The blood electrolyte changes in connection with hormonal studies are dealt 
with carefully. The final two chapters cover the subject of disturbances of the medulla. 


This is a very well-balanced monograph written by a man who has a long personal ex- 
perience with laboratory investigations and likewise a large clinical material which he has 
handled over a number of years. This monograph is to be highly recommended. 

R. T. FRANK. 


Biological Actions of Sex Hormones by Burrows!2 goes far beyond a mere compilation 
of the literature, although it covers the entire subject in a most detailed and masterly fashion. 
The author has a long experience in experimental work on the sex hormones, which has en- 
abled him to present a huge bibliography in a most compact but yet accurate, full and 
well understandable form. It is quite impossible in the compass of the review to give even 
a faint impression of the immense amount of documentation, its excellent arrangement, and 
ease of finding. Naturally there are many omissions because the literature today is too great 
to permit of complete presentation, except in the form of an index medicus. 

The hormones taken up are the gonadotropic ones, the gonadal hormones, both androgens 
and estrogens, the progestins, and finally the sex hormones of the adrenal cortex. This book 


should prove a standard source book for many years to come. 
R. T. FRANK. 


Diseases of the Adrenals. By Louis J. Soffer, M.D., Adjunct Attending Physician, The 
Mount Sinai Hospital, New York City. [Illustrated with 42 engravings and 2 color plates. 304 
pages. Lea & Febiger, Philadelphia. 1946. 

122Biological Actions of Sex Hormones. By Harold Burrows, C.B.E., Ph.D., F.R.C.S. 514 
pages. University Press, Cambridge, London, England. 1945. 
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Snyopsis of Physiology by Main13 is offered as a text for review purposes. While it 
covers an enormous field, it makes no pretention to hit more than the high spots. In order 
to accomplish this, the author has confined himself to data applicable only to the human race. 
He has cut out all debatable material and confesses that the book is dogmatic. Brief mention 
of some physiological disturbances in disease, however, is included. 


Enormous range and the compactness of the synopsis makes detailed review quite im- 
possible. However, it may be said that for anyone acquainted with the basic facts of physi- 
ology this text is of utmost value for review purposes or refresher. The information is ac- 
curate and detailed, well up to date. 

R. T. FRANK. 


Cornell Conferences on Therapy (Volume I)!4 is a forum in which pharmacologic 
and practical therapeutic problems are discussed informally. The fifteen contributions have 
appeared either in the Journal of the American Medical Association or in the New York 
State Journal of Medicine between 1942 and 1945. Very pertinent and practical questions are 
discussed, such as the ‘‘use and abuse of bed rest’’; ‘‘treatment of heart failure’’; ‘‘man- 
agement of abdominal distention’’; ‘‘the Rh factor in therapy.’’ The book is well worth 


attention. 
R. T. FRANK. 


The author, in this short monograph,!5 presents a concise epitome of what is the pres- 
ent concept of essential hypertension. He has gathered the extensive and widely scattered 
literature, weeded out the nonessential, and gives the important facts only. 


He emphasizes the fact that the disease affects the whole vascular system, that the charac- 
teristic lesion is a diffuse hyperplastic sclerosis of the arterioles. Clinically, the majority of 
cases are slow but progressive, the malignant variety being uncommon. The various modes 
of therapy are described. The monograph is well put together and well illustrated. 

R. T. FRANK. 


This new book, Preventive Medicine and Public Health,16 is offered to introduce 
medical students to a new point of view in medical education; that the physician in practice 
in a community has a responsibility of preventing illness not only among his own patients 
but in the community. The author regards preventive medicine as an essential part of a 
physician’s clinical practice. He briefly discusses environmental sanitation, gives a more 
extended discussion of communicable diseases, which is community public health, then proceeds 
to the subject of child hygiene and adult health protection and promotion. In these chapters 
there are excellent discussions of the development of child health protection, including ma- 
ternal care, and such individual problems as mental hygiene, cancer, hypertension, and allergies. 
In the section on public health administration there are two chapters which merit attention; 
‘‘adequacy of medical care,’’ and a ‘‘national medical care program.’’ The author is not at 
all biased in his analysis of the various studies that have been made, and he feels that medical 
care programs should be developed locally, according to the needs of each community, and 


spread upward rather than being directed from a central source. 
PHILIP F, WILLIAMS. 


B38ynopsis of Physiology. By Rolland J. Main, Ph.D., Professor of Physiology, Medical 
Sr of Virginia, Richmond. Illustrated. 341 pages. The C. V. Mosby Company, St. Louis. 
1946. 


4Cornell Conferences on Therapy. Volume One. Edited by Harry Gold, M.D., Managing 
Editor; David P. Barr, M.D.: Eugene F. DuBois, M.D.; McKeen Cattell, M.D.; Charles H. 
Wheeler, M.D. 322 pages. The Macmillan Company, New York. 1946. 

bAn Introduction to Essential Hypertension. By Richard F. Herndon, M.D., F.A.C.P. 
88 pages. Charles C Thomas, Springfield, Illinois, 1946. 

16Preventive Medicine and Public Health. By Wilson G. Smillie, Professor of Public Health 
and, Preventive Medicine, Cornell. University Medical College. 584 pages, illustrated. The Mac- 
millan Company, New York. 1946. 
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The fourth edition of this Textbook on Pediatrics!’ is a successor to the former Grif- 
fith and Mitchell edition. Forty-nine authors have contributed the text, edited by Waldo E. 
Nelson, to meet the needs of undergraduate medical students, as well as both pediatricians 
and general practitioners. The familiarity of the editor with the previous editions has aided 
him in giving an excellent sense of unity to the many contributions. 

There is much of interest and value in this book for the obstetrician who is concerned 
with the problems of the newborn infant and the premature infant, as well in the discussions 
on congenital malformations and diseases, the thymus gland, and erythroblastosis. Those who 
must combine pediatric practice with obstetric work will find the present text a useful ref- 
erence work. 

PHILIP F, WILLIAMS. 


MMitchell-Nelson Textbook of Pediatrics. Edited by Waldo E. Nelson, Professor of 
Pediatrics, Temple University School of Medicine. 1,329 pages. 519 illustrations, 26 color plates. 
Fourth edition. revised. W. B. Saunders Company, Philadelphia and London. 1945. 


Selected Abstracts 


Gynecology 


Di Guglielmo, Lorenzo, and Pepe, Antonio L.: Tuberculosis of the Endometrium, An. d. 
Inst. matern. y asist. social, Buenos Aires 5: 168, 1943. 


The authors report a case in which the diagnosis was made by histologic examination 
of the material obtained through exploratory curettement. 

The patient, aged 22 years, had dysmenorrhea beginning with the first menstruation 
at the age of 13 years. She married at 15 years of age, had never conceived, and had had 
amenorrhea since the age of 17 years, for which she was treated with estrogens to no avail. 
She had genital hypoplasia and 40 per cent lymphocytes in the blood. 

This case is instructive in that it indicates that in adolescent females with dysmen- 
orrhea or amenorrhea present since puberty, before making the diagnosis of an endocrine 
disorder and prescribing hormonal therapy, as was done in this case, a specific infection 
should be ruled out, a point that many specialists are apt to forget. 

J. P. GREENHILL, 


DeCarle, Donald W.: So-Called Endometrioma Interstitiale, With the Report of Three 
Possible Cases, West. J. Surg. 53: 48, 1945. 


Interstitial endometrioma is a disease in which the interstitial cells of the endome- 
trium take on the property of invasive growth.. Under hormonal stimulation (estrin) these 
interstitial cells may invade the myometrium. In the chronic type the cells may stimulate 
fibrous tissue structure. If localized growth occurs, it may resemble a cellular fibroid. 
Until Goodall’s original description of these tumors, they were all classified as sarcoma 
of the uterus. 

Two types of growth can occur: a generalized increasing of uterine mass, which on 
the cut section is pinkish-gray in color; or there may be local tumor formation, which on 
cut section appears as small yellow patches through the myometrium. The author reports 
three cases. In all of them, there was enlargement of the uterus, and, at the time of the 
operation, all were suspected of having sarcoma. Microscopic section from the myometrium 
of these uteri showed numerous strands and islands of tissue resembling endometrial stroma. 
Occasional mitotic figures were seen. Overgrowth of muscle and fibrous tissue is associated 
with this pathologic state. 

This condition is a benign one, secondary to overstimulation by estrin. It is impor- 
tant that these cases be differentiated pathologically from sarcoma of the uterus. 

WILLIAM BICKERS. 


Millet, J., and Shell, J.: Meigs’ Syndrome in a Case of Multilocular Pseudomucinous 
Cystadenoma of the Ovary, Am. J. M. Se. 209: 327, 1945. 


In this careful case report the authors call attention to the importance of recognizing 
Meigs’ syndrome, which, when correctly diagnosed and properly treated, results in 100 per 
cent cure. The undiagnosed cases may end fatally. 

The case reported is the second on record involving the combination of pseudomucin- 
ous cystadenoma accompanied by ascites and hydrothorax. It occurred in a 39-year-old 
woman whose complaints were referred primarily to the chest. After x-ray examination 
the chest fluid was removed by repeated thoracentesis, and at operation a large ovarian 
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cyst extirpated. Postoperative removal of more fluid from the thorax was necessary but 
the patient made an otherwise uneventful recovery, and remained entirely well. 


The literature is reviewed and differential diagnosis discussed. A registry for the 
tabulation of cases of Meigs’ syndrome is suggested irrespective of the type of ovarian 
tumor found so that a true basis for its incidence may be established. 


Pregnancy, Complications, Etc. 


Finn, William F., and Lord, Jere W.: Carcinoma of the Colon Producing Acute Intestinal 
Obstruction During Pregnancy, Surg., Gynec. & Obst. 80: 545, 1945. 


The case history of a patient, six months pregnant, with carcinoma of the sigmoid 
and acute intestinal obstruction is reported. A transverse colostomy with decompression 
was first performed, and two weeks later the tumor was removed, the continuity of the 
bowel being restored by end-to-end anastomosis. Two weeks after this, the colostomy was 
closed. The patient was delivered normally at term of a normal infant. The case is re- 
ported because of the rarity of this complication of pregnancy with survival of the mother, 
The good result was, in the opinion of the authors, due to the fact that the carcinoma was 
operable and that it first manifested itself by the presence of obstruction rather than 
dystocia or peritonitis. 

Lt. L. M. HELLMAN, M.C., USNR. 


Schwarcz, Ricardo, and Pinto, Roberto M.: Prolonged Pregnancy, Bol. Soc. de obst. y 
ginec. de Buenos Aires 23: 337, 1944. 


Accepting Wahl’s concept that pregnancies which exceed 282.5 days counted from the 
first day of the last menstruation are prolonged, the authors have observed thirty-eight of 
these cases in the past few years. The pregnancies ranged from 290 to 315 days; eighteen 
were under 300 days, and fifteen beyond this limit, and 80 per cent of the women were 
primiparas. 

From a practical point of view, prolonged pregnancy nearly always occurs with an 
overdeveloped fetus which may result in serious mechanical dystocias causing fetomaternal 
morbidity and mortality, or intrauterine death of the fetus probably due to placental changes. 

The interventions performed in the reported cases included six applications of for- 
ceps, six cesarean sections, one suture of the cervix and the lower uterine segment, and 
fifteen episiotomies. 

All the forceps applications were indicated by dystocia due to excessive fetal size; 
the weights of the fetuses ranged from 3,520 to 4,500 grams. 

No fetal or maternal mortality resulted from any of the interventions. However, 
there were four intrauterine fetal deaths, two of which occurred during the last days of 
pregnancy and two at the beginning of labor which was medically induced in one case. 
The duration of the four pregnancies was 290, 305, 310, and 315 days, respectively. Of the 
four dead fetuses, three were males; the preponderance of this sex in prolonged pregnancy 
has been observed by other authors. 

The excessive size of the fetus and its possible intrauterine death are the two funda- 
mental factors on which are based the rules which obtain for the treatment of prolonged 
pregnancy. When the pregnancy reaches 280 days, careful observation of the woman is 
started, and this period is extended for twelve days. Between 292 and 302 days is the 
period of alarm when the various methods of interruption of pregnancy are considered; 
two methods are preferable: medical induction and cesarean section. 

Primary cesarean section is indicated in cases of fetal suffering, excessive fetal size 
(pelvicofetal disproportion) and previous fetal death in prolonged pregnancy. 

J. P. GREENHILL. 
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Leon, Juan: Maternal Mortality in the Province of Buenos Aires, Bol. Soc. de obst. y 
ginec. de Buenos Aires 23: 198, 1944. 


The author found that in 1,040,271 assisted labors from 1929 to 1943, inclusive, there 
were 2,515 maternal deaths (2.38 per thousand) which is a low average mortality. The 
mortality has decreased notably during the last five years and especially since 1940. 

This figure far from correctly reflects the reality, as is the case with all figures taken 
from public records in most countries; therefore, the Directors of Statistics and Civil 
Registry and the General Director of Hygiene have imposed recently a number of rules to 
insure the accuracy of the data in the future. 

There are undoubtedly various factors which favorably influence the maternal mor- 
tality in the Province; greater resistance of rural women, smaller number of aged primi- 
paras, lower frequence of interventions, and especially transfer of serious ‘cases to the 
Federal Capital. 

Generalized septic processes not due to abortive maneuvers are the principal causes 
of death (0.14 per cent); however, a decrease in puerperal septicemia and pyemia has been 
noted during the last few years. Next in importance are hemorrhages of varying nature, 
occurring during pregnancy, labor, and the puerperium; these accidents have also decreased 
with time. 

Deaths due to abortion represent only 8.6 per cent of the total maternal mortality; 
this is remarkable in view of the widespread practice of abortion in the Province. 

The accidents of labor, which used to be frequent in the rural regions, caused only 


117 deaths. 
J. P. GREENHILL. 


Kunz, A. C., and Raffo, J. C.: The Future Renal Function of Eclamptic Patients, Obst. y 
ginee. latino-am. 2: 683, 1944. 


A series of twenty-three eclamptic and ten pre-eclamptic patients was followed up 
by the authors from one to five years after their illness. Chronic nephritis and hyperten- 
sion were found in 82.6 per cent and 26 per cent respectively of the women who had had 
eclampsia, and in 70 per cent and 20 per cert respectively of the pre-eclampsia group. 
Clinical symptoms of chronic nephritis were present in all but two women. These symp- 
toms disappeared after a low nitrogen and low salt diet. The authors emphasize the necessity 


for prolonged control of women who have had eclampsia or pre-eclampsia. 
J. P. GREENHILL. 


Hofbauer, J.: Endocrine Factors in the Mechanism of Toxemia of Pregnancy, Am. J. Surg. 
65: 361, 1944. 


In presenting his theory regarding the causation of late toxemia of pregnancy, the 
author states that efforts aimed at the isolation from the placenta of toxins capable of 
reproducing hypertension and characteristic lesions in vital organs of laboratory animals 
are ‘‘disillusioning exercises.’’ He also regards attempts at assigning an etiological role 
to the variations in the high chorionie gonadotropin and estrogen titers in the blood as 
not being acceptably proved. The placenta is thus ruled out as the cardinal factor in the 
etiology of hypertensive toxemia. Reviewing investigations that go back to 1918, the 
theory is advanced that toxemia represents disordered autonomic physiology as the result 
of an undue posterior pituitary (pitressin) effect. The work of numerous authors is cited 
to support this idea, including the similarity of blood chemistry in eclampsia and in ex- 
perimental hyperpituitrinism, the consistently present ‘‘melanophore expanding principle’’ 
in the blood of the toxemic patient, the reproduction of the lesions of eclampsia in animals 
by the administration of proteids followed by pituitrin, the production of permanent hy- 
pertension in rats by intraperitoneal and intrathecal injections of pitressin, and the impor- 
tance of pitressin in the origin of lesions in the liver and kidney in eclampsia through the 
medium of vascular spasm and anoxia. Of particular importance is recent work describing 
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a derangement during pregnancy of a dynamic equilibrium between placental acetylcholine 
on the one hand, and ‘‘a set of endocrine factors which conduce to intrinsic hypertonicity 
and augmented reactivity to vasopressin of the arterioles, i.e., overactivity of the endocrine 
glands,’’ on the other. Dislocation of this equilibrium in toxemia is reflected in the low 
acetylcholine content of the placenta and the resulting inadequately opposed action of 
naturally selected vasopressin. 

FRANK SPIELMAN, 


Puerperium 


De la Colina, Carlos E., and Dixon, Juan: Pyosalpinx Evacuated Spontaneously Through 
the Uterine Ostium of the Tube, An. d. Inst. matern. y asist. social, Buenos Aires 5: 
31, 1943. 


The authors report a case of a puerpera in whom spontaneous evacuation of a left 
pyosalpinx occurred through the uterine cavity. This phenomenon was followed by com- 
plete regression of the inflammatory process. which makes the authors believe that the 
evacuation of pus must have taken place through the uterine end of the tube. Total 
absence of symptoms in contrast to what would have occurred had the abscess ruptured 
through a different route lends support to this assumption. 

J. P. GREENHILL. 


Gavioli, Ricardo L.: Antigalactogens, Bol. Soc. de obst. v ginee. de Buenos Aires 23: 348, 
1944. 


The author states that, although the ideal result has not yet been reached after sev- 
eral years’ experimentation with various products to combat engorgement of the breasts 
and its symptomatology, an acceptable average has been obtained in the suppression or 
frank diminution of the syndrome to the point that nowadays it is rare to find in the 
maternities a patient who is incapacitated for several days by lancinating pains in the 
breasts. 

The use of any antigalactogenic substance (camphor, testosterone, estrogen, stilbes- 
trol) even in high dosage has never caused any important disturbance attributable to the 
substance. 

Gavioli has availed himself of this action of stilbestrol on various occasions to stop 
the production of milk at the time of weaning, using doses varying from 10 to 30 mg. 
injected in three or more days. He feels justified in drawing the following conclusions. 

The most active antigalactogens are the estrogens, particularly the synthetie ones. 
Their use presents no inconveniences. 

Injection of a single dose of 10 mg. of stilbestrol within twenty-four hours after 
delivery has given successful results in 92 per cent of the cases. If treatment is started 
late when the engorgement is beginning or already present, the first dose of 10 mg. must 
be followed by a similar dose after twenty-four hours if the result is unsatisfactory. 

Natural estrogens occupy second rank as antigalactogen and is also used in high 
doses of from 50,000 to 100,000 units in one or two injections during the, first hours of 
the puerperium, 

J. P. GREENHILL, 


Cancer, Malignancies 


Sandler, Bernard: Principles of Treatment of Carcinoma Cervix Uteri by Radiotherapy, 
Proc. Roy. Soc. Med. 38: 175, 1945. 


A great deal of tumor response to radiation depends upon the biologic behavior of 
the tumor cells. The author feels that cytologic research is especially needed for study of 
carcinoma of the cervix. High single dosage of irradiation may be an unnecessary, un- 
economical, and even harmful process because the same dosage may produce damage to 
normal cells. The physical problems of dosage are important. In the uterus variations of 
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length, the presence of fibroids, distortion by the carcinoma itself, lateral deviation, acute 
anteversion, or retroversion will affect the dose delivered. In the vagina the variations de- 
pend upon the size, shape, and distensibility of the vaginal vault. Alterations in the relative 
positions of the organs in the pelvis during and after treatment are frequent. Each size of 
vagina must have its own variation in technique. 

X-ray therapy must reach those sites not adequately treated by the radium. The pelvie 
wall seems to be the most important. If x-ray is to be used after radium, the amount of x-ray 
to be used depends upon the amount of radiation delivered by the radium. The author’s 
scheme of treatment is as follows: 

1, Palpation, colposcopy, cystoscopy, proctoscopy, and pyelography should be routine to 
ascertain the limits of the primary tumor and its spread. 
2. Plan of x-ray, radium, and surgical therapy. 

3. X-ray of position of radium. 

4, Variation in the position of the radium during treatment must be investigated, and 
the dose distribution analyzed. 

5. Serial biopsies for cytological analysis and guidance for dosage should be under- 
taken in cooperation with a cytologist. WILLIAM BERMAN. 


Necrology 


GEORGE HOPE RYDER, A.B., M.D., of New York City, Clinical Profes- 
sor of Obstetrics at the Sloane Hospital for Women from 1907 to 1937, a gradu- 
ate of Yale in 1894, and the College of Physicians and Surgeons in 1899, co- 
author with the late Dr. Edwin B. Cragin of the Practice of Obstetrics, Con- 
sultant in several New York Hospitals, Fellow of the American College of Sur- 
geons, Diplomate of the American Board of Obstetrics and Gynecology, died at 
his home in Babylon, Long Island, on August 27, after a brief illness, at the age 
of 73 years. 
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Items 


American Board of Obstetrics and Gynecology, Inc. 


Examinations 


The next written examination (Part I) for all candidates will be held in various cities 
of the United States and Canada on Friday, Feb. 7, 1947, at 2:00 p.m. Candidates who 
successfully complete the Part I examination proceed automatically to the Part II examina- 
tion held later in the year. All applications must be in the office of the Secretary by Nov. 
1, 1946. Candidates in military service are requested to keep the Secretary’s Office closely 
informed of changes in address. 

A number of changes in Board regulations and requirements were ~put into effect at 
the last annual meeting of the Board held in Chicago, Illinois, from May 5 to May 11, 1946. 
Among these is the requirement that case records must now be forwarded to the Secretary’s 
Office from thirty tc sixty days after the candidate has received notice of his eligibility 
for admission to the examinations for certification. At this meeting the Board also ruled 
that it will not accept the nine months’ residency as an academic year toward years of 
training requirements following the termination of the official period of intern and _ resi- 
dency acceleration, April 1, 1946. 

Applications are now being received for the 1947 examinations. Final examinations 
will beheld in Pittsburgh, Pa., June 1 to 7, 1947. For further information and application 
blanks address Paul Titus, M.D., Secretary, 1015 Highland Building, Pittsburgh 6, Penn- 


sylvania. 
PauL Titus, M.D. 


The following diplomates have been certified and are added to the previously pub- 
lished list: Dr. Herbert Malone Black, 1517 Hampton Avenue, Walterboro, South Carolina; 
Dr. Emerson Kenney Blewett, 500 W. 33rd Street, Austin, Texas; Dr. Clair Beebe Cramp- 
ton, 119 Main Street, Middletown, Connecticut; Captain Willard G. French, M.C., A.U.S., 
Fort Monmouth Regional Hospital, Ft. Monmouth, New Jersey; Dr. Stanley J. Goodman, 
118 Sherman Place, Jersey City, New Jersey; Dr. Thomas G. Gready, Jr., 1314 25th Street, 
Galveston, Texas; Dr. Eugene Green Hamilton, Suite 320 Lister Building, 4500 Olive Street, 
St. Louis, Missouri; Dr. Seymour Milton Katz, 170 East 77th Street, New York, New York; 
Dr. Leon 8S. Loizeaux, Jr., 4 East 88th Street, New York, New York; Dr. Charles MeL. 
Mulherin, 1211 Greene Street, Augusta, Georgia; Lieutenant Lester D. Odell, M.C., USNR, 
Naval Air Station, Pensacola, Florida; Dr. Alfred Jacob Platt, 5410 N. Winthrop Street, 
Chicago, Illinois; Dr. William Raymond Richards, AAF Station Hospital, Greenville Army 
Air Base, Greenville, South Carolina; Dr. William Robert Schumann, 1338 Gates Place, 
South Pasadena, California; Dr. Ernest Meyer Soloman, 58 E. Washington Street, Chicago, 
Tilinois; Dr. John Aloysius Sullivan, 764 Queen Ann Road, Teaneck, New Jersey; Dr. Fred- 
erick Wendell Temblyn, 803 American State Bank Building, Lansing, Michigan; Dr. Wil- 
liam Francis Thomas, Jr., 354 N. Highland Street, Fayetteville, Arkansas; Major Leslie 
Howard Van Raalte, M.C., Station Hospital, 354th AAF Base Unit, Rapid City Army Air 
Field, South Dakota. 


Erratum 


In the August issue of the JOURNAL (52: 311, 1946) Leon C. Chesley, Ph.D., S. A. 
Cosgrove, M.D., F.A.C.S., and John Preece, M.D. wrote an article on hydatidiform mole in 
which several of the references appeared in error. The corrected references are: 

9. van Deurs: Neue Ztschr. f. Geburtsk. 13: 456, 1843. 

16. Haase: Neue Ztschr. f. Geburtsk. 11: 257, 1841. 
21. Krieger: Monatschr. f. Geburtsk. u. Frauenkrank, 24: 241, 1864. 
34, Steinberger: Neue Ztschr. f. Geburtsk, 2: 96, 1834. 
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